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TEACHERS OF ARITHMETIC, 
"Fas importance of figures to this commercial ſtate is ſo well 


known, that a work calculated to fix the theory, render the appli. 
cation eaſy, and inſure accuracy and difpatch, will require no apo- 


logy. It was originally intended as a directory or text-book, for | 


the uſe of the ftudents in this academy: and, for that realon, the 
axioms, upon which the whole proceeds, are few and ſimple ; but 
the problems and examples are multiplied and diverſified, to render 
the application eaſy, and practice familiar. The definitions and 
rules are ſhort, but expreſſive, and the demonſtrations plain and ra- 
tional. The leading example to every rule hath the operation, and 


an illuſtration at large, in at leaſt two different methods, the one to 
Herve as a proof of the other; after which, the anſwer G Of 


follows. the queſtion. 

As, in every mode of calculation, accuracy and diſpatch are prin- 
cipally to be had in view, various methods of ſolution and expedit- 
ing practice have been introduced, upon which, ingenuity and in- 
vention may ſtill make further improvements, for promoting theſe 
great: and eſſential points. 

To give the Maſter an opportunity of explaining to his pupils the 


miture and we of the ſeveral varietics, that occur in counting-houſes, 


they are diſpoſed and arranged in that natural order, that the one 
may lead directly to the other. 

As nothing is more - '\:ſonic to a ſtudent than tedious uf 
tions, prolixity as well as obſcurity hath been cautiouſly avoided, 
que tions that have no relation to real buſineſs, as much as noflible 

excluded. In a word; it is hoped the whole will be found ſo plan- 
ed and conducted, as to make a rational and complete ſyſtem of 
arithmetic, ſuſſicient, if tho roughly taught, to enable a ſtudent to 


acquit hinnſelf with propricty in the cointing-houle, or to proſecute : 


higher ſtudies with pleaſure. 
If any difficulty ſhould ariſe in bringing out the anſwer to any of - 
the queſtions, a letter, poſt paid, addrefled'to the Author, will pro- 
cure an immediate ſolution at large. i 
Great care hath been taken to reduce the roles} in menſuration 
to a ſhort and ealy ſcale, and that the price of the book might not 
be ſwelled too high, the figures arc left for the practice of the ſtu- 
dent, and the direction of the teacher. 
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As logarithms are particularly adapted to expedite practice, in 
computations in Annuities, Compound Intereſt, and other rules, 
where a deep Multiplication, Diviſion, Evolution, &c. may be con- 
cerned, their uſe hath been fully explained, illuſtrated, and exem- 
plified in all the parts of Arithmetic, where they can, with propri- 
ety, be applied. 55 
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Aumuruuric is a ſcience, explaining the rener, properties 
and affections of numbers, and the art of computing by them with 
facility, accuracy, and difpatch., - 
The whole arithmetical Alphabet is comprehende 
characters, Viz. © „ 3 2 
„ö ßiũ—ʒg. 8 65 75 8, 9, © | 
One, two, three, four, five, fx, ſeven, eight, nine, cipher, | | 
From the various combinations or repetitions 6f which, any number 2 
may be expreſſed, and numerical queſtion reſolved. | 7 
An Unit, or 1, is the firſt and ſimpleſt idea in numbers; but, by | 
the continued addition of another unit, we may carry our ideas of 
numbers to any propoſed length whatever; and, ſince an unit may 
be divided into any number of parts, if any part be taken away, 
the remainder will be a fraction, which may alſo be decreaſed at 
pleaſure, by a continued deduction; ſo that, on the one hand, unity 
may be increaſed by addition of units, and on the other, decreaſed 
by a deduction of parts, to infinity. Hence an unit is the common 
barrier between whole numbers and fractions, from whence every 
_ Increaſe and decreaſe proceeds, ns 
Of the Characters in the above ſeries, the firſt nine are ſignificant, 
and increaſe in a progreſſion of ones; but the laſt, or o, has no 
value of its own, though it adds 1 the value of the other nine, by 77 
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br, in one word, the re 


INTRODUCTION | 
ſetting them higher in the ſcale/of numbers, as will be afterwards 
explained. 

To ſhorten and illuſtrate the method of procedure in arithmeti- 
whey operations, the . charattery. have, been with propriety 
a 
= Equality, fonlfrin that the amount, modal, remainder, 

{ut, however taken, on each fide of it, are 
equal. 

+ Addition, ſignifying that the numbers between which it ſtands 
are to be added together. N 
E Subtratlion, ſignifying that the number after it muſt be taken 

from that before it. 

x Multiplication, Ganifying that the num 1 between whithi it 
ſtands are to be multiplied together. 

+ - Diviſion, ſignifying that the number which precedes it is to 
be divided by that which follows it. | 

: Signifies Proportion, and ſtands between the firſt and ſecond 
| term, and between the third and fourth term. | 


: Signifies alſo Fun, and ſtands between the ſecond and 
third 9 | 
The ule of theſe ani ſome other characters will be more conve- 


niently illuſtrated in the ſequel, where yy” will be reſpectively i in- 
| aneh, as Deen requires. 
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Ts whole of this . Apen upon five poten; Viz. Moves 
TION, ADDITION,- SUBTRACTION, MULTIPLICATION, and 
Drv1s10N ; upon the proper application of which, the moſt com- 
plicated proceiſes, curious calculations, and en n 
may be effected. 6-1 
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I. No TATION teacheth the ok of writing ROE, 85 bune- 
rical characters, any number conceived, known, or pr 3 
All numbers increaſe from the right hand to the * and, in 
every ſeries, each character has both a ſimple and a local value. | 
The ſimple value of all the characters was aſcertained in the in, 
troduction; and it is the buſineſs of this rule to explain and point 
out the value aſſumed by any figure from the Pons in which it 
ſtands: In order to which, oblerve the OY... 
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4.4 5 ELEMENTS 0 * = Car. I, 
In the ble, every three places, reckoning from the right hand, 


---* make juſt half a period; ol the right hand figures of theſe half 


periods are termed Units and Thoufands by turns, the middle figure 
always Tens, and the left hand figure always Hundreds. Every fix 
places make a full period, diſtinguiſhed by a Point, as every half 
e is diſtinguiſhed by a Comma. | 

From the conſtruction of the table it will be obvious, 
1. That all numbers increaſe in a tenfold proportion, from the 

units place towards the left, ad infinituw. 
21. That every figure in a ſeries, beſides its ſimple value, has 2 
new value ſtamped upon it from the rank it bears in the ſeries, call- 
ed its /ocal value, 

3. The units place expreſſeth che number of ones contained i in 
the figure, the tens place, the number of tens, &c.; hence a fi- 
gure, in any ſuperior place, has ten times the value it ; would have” 
in the OE ps immediately below it. > - 
| hat a cipher, void as it is of any value of its own, ferves to 
8 vacant places, and raiſes the 55, of ſignificant figures on 
the left of it, ip proportion to 2 diſtance they are removes * . 
the units place. . 

Prob. o expreſs, in figures, a any number propoſed i in words, 

1. Begin at the left hand and write towards the right. 

2. Write every figure in the place and period which the verbal 
expreſſion 22 out, and ſupply vacant ere with ciphers. | 


ney EXAMPLES, | 
Ceventy millions and ſeventy. | | 10.000,070 
Seventeen billions, nineteen millions, one | g 9 
hundred and eighty thouſands. - CEO e 
Nineteen thoufand and eight millions, nine? ,- Loh es . $22 2 
thouſands and fifty- nine. 5 
Twelve thouſands and eleven. e 7 e 
Five billions, five millions, five thoufands ) e 
and five, - 


* Fifteen thouſand millions, and fifteen. 


One hundred and eighty. thouſand billions, 
ten thouſands and nine. 


1-0; NUMERATION is anather bunch” af this biene, which 
n to read any number expreſſed by figures. | 
| | rob. To read any ſeries of figures. 

1. Begin at the left hand, and read towards the right. 

cz To the ſimple valug of each figure join alſo the name of its 


Conclude every period by expreſſin its title, EIS" MEN 
ot and omit the ciphers * where. 5 8 excep > Z the 
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EXAMPLES. e 


Thirty- ſeven thouſands Anden millions, nine 


37,045,978, 604 4 hundreds ſeventy-cight een fix hun- 
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20 1 : i795 ˙ vt 1 
8475900785970 | 


g970004008g501 , , ne : 
68004003007402 4 


eren es EEE DZ . 


III. ARITHMBTICAL Ae MO 3 5 


An Axiom is a arſt 8 or kek evident n which 


requires no demonſtration. The following axioms are neceſſarily 
deduced from the nature of numbers, the manner of their nota- 


tion, or their ſpecific properties. 
* Any number whatever may be 15S or diminiſhed at 
caſure. | 
: 2. All numbers increaſe in value from the right to the left, in 2 
tenfold proportion, and decreaſe from the left to the 1 in the 
ſame proportion. 
3. Ten in any inferior place make an unit in the next 
place: hence, if the right hand figure of any number be cut-off 
the remainder is a juſt number of tens, and the figure ſo cut, off, = 
2 EXCET, 1 
If to any number, one, two, or three ciphers be msd it 
e IO, 100, 1000 times greater, &c. than in its ſimple Rate. 
5. Any number may be reſolved into as many conſtituent parts 
25 it has e figures, by annexing to each as many ciphers as 
there are figures on its right. 
6. The ſeparate value of a ſingle Sure! is greater by one, at cleats 
than the value of all the figures on, its right. of 55 


7. An unit is an even part of every Wan, number, as erp 725 
whole number is a multiple of unity. 
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8. Numbers equally D N or diminiſhed, have always the 
ſame difference. | | 
9. The difference of two nach numbers added to the leſſer 
will be equal to the anten and fubcatted from the rome” will 
be equal to the lefler. | 


19. T7 whole is yaa + to all its os taken rogether 


Sec: I. Abpirion. + 


Appiriox teacheth to collect ſeveral numbers of the ſame kind 
into one ſum, or total. 


Prob, Two or more numbers given, reſpedting the ſame ſpecies 7 


of = nzs, to find their ſum, or total. 


- Place the numbers, one below another, in ſuch order, that 


: all ths units, all the tens, all the hundreds, Eee. may ſtand i in their 


res 2 columns. 
in at the units place, and proceed with the aur of num- 


e 5 higheſt place. 


3. Find the am of every column, but ſet dhwn the right hand 


figure only, carrying the reſt as ſo many units to the next ſuperior 


place. 
4. Under the laſt, or higheſt place, write down the whole ſum. 
** he reaſon of this rule ee er axioms . and 1 10. 


WCW 
374598 86745976 549786745 
735552 57849786 92665757 E. 
736759 3745986 57867597 
8 897456 89765978 
67845 756978 97856789 
69759 459786 97897845 
7457 97856 97897444 


2901203 


Nu mbers tobe added. 


— — IEC 


5 e "4 
Numberatobeadded. 


lyſration 7 the 1 7 example.- 


g with the column of units 7 +9 +5 +649 +9+8= 533 
the figure 3 then, on the right, is ſet down under units, and that 


on the left, 5, is added with the column of tens, thus, 5 +9+ 5+ 1 


4a 8+5+5+9=50: again, ſetting, down o, we proceed with 1 


to the next column, *. S+S+7+8+7+7+8+$=52% 10 


ssen Il. ARITHMETIC 


putting down 2, we proceed with 5, as before, thus, 5 449 7 
9+6+7+4=513 of which 1 is noted: again, 5+7+6+6+7+ 


E 
j 8-+44+7=50; of which o is noted: laſtly, 5 +8+7+6+3=29, 
which is put down altogether, and completes the ſum 2991203 for 
the anſwer. OO THR 8 
397645 2740598 49786759 
674987 6715972 61334354 
483275 8567432 78471827 
1 976749. 9785970 32639284 
678573 4327598 98764172 
1 864798 760 P 12346939 
= 674129 643% 8 „ . 79993062 
t 978579 7981679 55639746 
£ 86459 4730597 65438746 
725978 8687471 45672365 
5 674597 9071849 54312677 
| 426745 8743597 656798434 
4 967597 6873295 -.,, . 17819768. 
r 68973 67521379 923291343 
8496 5987236 87654237 
a 978 748379 23456874 
35 67842 87538595 
9. 3879 23572516 
1 459 29743853 4 
5 4 187. 813% 80% Me. Fs 
55 — on! Bs. oats} 75283978, 4 6 
| Pr is nl 38827133 „ 
Prof of Addition... , *Y 
Add the given numbers firſt upwards and then downwards, and 


Ii both ſummations are right, the totals will agree. . Or. 
Divide the numbers, after they have been added, into parcels, 
find the ſum of each of theſe parcels, and collect theſe ſums into 
one total, which, if right, will agree with that found at once. 
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67897 7410567836 - 4 

34789 978563257 
67845 | 1 86780375 

| —- 207946 9767835 
71897 867375 
36789 be 98789 
57897 £54. >» ns 
97657 - 78572 
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More examples to facilitate praflice. | 


1. A certain ſquire had the following rents paid him, viz. in 
barley 7489 bolls, in wheat 378 bolls, in rye 1079 bolls, in peaſe 
2847 bolls, in beans 848 bolls, in oats 3417 bolls, and in potatoes 
39 bolls ; required the amount? Anſwer, 16097, 

2. A merchant owes to A, L. 745, to B, L. 8, to C, L. 219, 
to D, L. 885, to E, L. 415, to F, L. 95, to G, L. 9, to H, L. 1975, 
to I, L. 847, to K, L. 15, and to L, L. 74; required the amount 
of his debts ? Anſwer, L. 5364. = | 

3- A farmer went to market, and laid out upon oxen L. 216, 


upon horſes L. 318, upon ſheep L. 547, upon meal L. 411, upon 


cows L. 117, upon timber L. 57, upon labouring utenſils L. 119, 
and upon broad cloth, linen, and expences, L. 47; required the 
total diſburſements ? Anſwer, L. 1832. „„ 
4. Received from A, L. 577, from B, L. 1187, from C, L. 193, 
from D, L. 845, from E, L. 937, from F, L 397, from G, L. 3037, 
from H, L. 919, and from I, L. 10740; how much did J receive in 
all? Anſwer, L. 18832. 5 | e 


Src. III. SUBTRACTION. | — 


W finds the difference betwixt two ſimilar numbers 
given; or, by deducing the leſſer from the greater, diſcovers the 
remainder. f FM 

o_ Two numbers being given, thence to find their difference. 
1. Set the greater number uppermoſt, and the leſſer under it, ſo 
as wire figure in both, of the fame local value, may ſtand in the 
ſame column. 

2. Begin with the units place, and proceed from the right to che 
left with the flux of numbers. 5 
3. When the figure in the leſſer number can be ſubtracted from 

its correſſ pondent in the greater, note down the difference. : 

4+ If there is no difference, write down a cipher, » : 

5. If the figure in the leſſer number be of more value chan its | 
correſpondent in the greater, add 10 to that in the greater men- 

_ tally, ſubtract and note the difference; but for every 10 ſo added 
to the greater number, add 1 to the next ſuperior figure in the 
leſſer, before ſubtraction, by Axiom 3. 


EXAMPLES, . 


EQ (1) En ok (3): 
: From 741598765401 90123567894 5537516012 
Take 5941 74897645 37420178197 t 749876925 
ſe — . — 
es Rem. 147423867756 1 | 4 1 4 oor 
Oy | | 1 8 
, - IS |  Mlluftration of Example 1. 
Becauſe 5 in the leſſer number cannot be taken from 1 in the 
6, oreater, 5 is taken from 1+10, and the remainder is 6. Then, 
N - * becauſe 10 units=one 10, 144 from o+10=5. Again, 1+6 
04: from 4+10= 7; and 1+7 from 5+10=7: Then 1479 from 10 
he +6=6; and 1+8 from 10+7=8: 1+4 from 823: and, as o 
- was borrowed, 9g—7=2; $—1=4: but 1041-477; and 4+ 
3s K 10-9714. Laſtly, 4—5+1=1; and the whole remainder is 
Ts eee ” l | 


in 8 | TY | 


| Proof of Subtraftion, | 


If the remainder be added to the leſſer number, the ſum will be 
equal to the greater; or ſubtracted from the greater, the remains 
der will be (mag to the leſſer. Axiom 9. 


5497597856 49716643) 540105659734 
897856785 168473987 60748973059 

4809741071 9 8 we „% te a 

$497597856 added z 


5975 56785 ſubtracted. 


More aan to 95 prattice, 


* gentleman has of yearly rent L. 1500, and pays of feu- 
duty L. 89; how much has he free ? Arfrver, L. 1411. 
2. What number added to one 8 ard fourteen will make 


vs TS 


. "5 A city was built 3 in the year 'of the Cid 2 ra 999 3 how 
ol 


6. A man was born in the year 1685 ; how old is bs at this day? 
J. Troy was deſtroyed 1184 years before the birth of Chriſt, 
and Rome was built 748 years before that æra; how many years 
between oe deſtruction of Troy and the building of Rome? An- 
wer, 43 
f Note. 17 the major, or minor, or both, be made up of partial 
ſums, ts "_—_ ſems muſt be ee, previous to any ſubiracy 
tion. 
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| more to pay off my debts ? 


wit to memory the following Tables... 


4 


6%ͤ 


TS | 1 977 
1. I owe to A, L. 977; to B, L. 415; and 415 
to C, L. 819. L have in money L. 899, and in 


bills almoſt due, L. 877; what do I require E 


877 


435 Anfto 


2. I went to a market, where I laid out npon goods L. 397, re- 
covered of book debts L. 119, paid off different accounts to the 


amount of L. 449, ſold a bill on London for L. 378, lent a friend 
L. 299, made ready money ſales to the amount of L. 577, and ex- 


pended one way with another, L. 25; after all I brought home 


L. 674 « how much money did I carry out? Anſwer, I.. 770. | 
3. I owe to A, L. 870, but I:compound with him for L. 590 


I owe to B, L. 970, but ] compound with him for L. 674 z I owe 
to C, IL. 877, but I compound with him for L. 599 ; and I owe 


to D, L. ioc, but I e with him for L. 745; what do I 


ſave by theſe compoſitions ? Anſaver, L. 1109. 


4. A gentleman receives of yearly rent, viz. from A, L. 137; 
from B, L. 299; from C, L. 300; from D, L. 877; and from E, 
L. 457: He allows for family expence, L. 489; ſervants wages, 


and other domeſtic occurrences, L. 1993 to pay off tradeſmens 
accounts, L. 218; and for his own pocket, L. 99: how much, 
ſuppoſing theſe allocations juſt, will he put out at intereſt yearly ? 


# Anſwer, L. 1065. | 


5. What number added to 11775772 1779-326? Anſwer, 


ä 


SECT, IV. MULTIPLICATION. X 


Mut. T1PLICAaTION teacheth, in a number called the Product, 
to repeat 2 number called the Multiplicand as often as there are 
units in another number called the Multiplier; and hence multipli- 


cation is ſaid to ſupply the place of many additions. | 
The firſt and -loweſt ſtep in multiplication is to multiply one 


ſingle digit by another, the reſult of which is called a ſingle pro- | 


duct, or rectangle. - For this elementary ſtep the learner mutt com- 
B 2 - ey 


JJ —= 1776 Miner. 


12 


2 times 


3 times « 


ELEMENTS OF 


MULTIPLICATION TABLE. 


is 


plier. 
| b 


2 18 4 
5 
735 
5-40 
6 12 
7 1*4 
16 
9 18 
10 20 
3 
12 24 
Th. HEL 
- 4/02 
3 
6 18 
8 
8 24 
9 27 
10 30 
LE. 323 
C12 36 
2 © 10 
* © 
6 24 


3 


y 


5 times « 


4 times * 


1 3 12 


% 


Cuar; 1. 


9 x. 


C9 49 

* 9 63 

. ? bo. -. 70 

3 

T4. - 84 

8 64 

| 9 72 

8 times < 10 80 

11 B88 

: 12 96 

| 9 81 
„ 

in o9 

5 12 108 

100 

10 times 118. 

6 120 

1 121 

11 times 155 132 


144 


Prob. To ſind the ol or rectangle of any two numbers. | 
1. In placing the given numbers, let the major be uppermoſt, 
and places of the ſame local value under each other. 
2. If the multiplier conſiſts but of one place, the product is 
found by a ſingle multiplication of all the figures in the multipli- 
cand, one after another, into that place, from units to the higheſt, 
vritin ning down and carrying all along as in addition; 
f the multiplier conſiſts of many places, the nd of the 
anktiplicand into each of theſe muſt be taken, one after another, 
from the units place in courſe with the flux of numbers, and the 
Joweſt place of each product uit ſtand below its reſpective multi- 


4. Add theſe partial product, and the on is the LOG? re- 


ger, V. A nn 


12 FIA 2 
5 6} - (4) 
Multiplicand $7459 37456 8475937 9975674 
Multiplier a 5 "In 45 609 + 
; 1 3 | 
Product 517131 - 449472 42379685 81661566 


33903748 54454044 


581477165 5527085466 
| Uluftration of Example (4.) 


9 * 4 36, of which the right hand place is noted, and the other 
place added with the next product, thus, 0X 7634366, of 
which 6 is noted, and 6 reſerved for the ſucceeding product, 'Then 
yx6+6=60; note ©: & 5+6=51;z note 1: 9X 7452683 
note 8: 9X 2+6=6 ; z note 6, and reſerve nothing. Laſtly, & 
9=81, which is noted at length, and completes the product of the 
units place, as nothing can be produced by multiplying into the 
tipher. All the figures in the multiplicand are. multiplied in the 
ſame order, and in the ſame manner, with 6, which, as it ſtands 
in the place of hundreds, requires the firit figure of its product to 
ſtand below the place of hundreds of the preceding, When theſe 
products are added together, the ſum is juſt 60g tintes the given 
multiplicand, which is all that was required. 


Prof of 17 ultiplication. 


"he that the multiplier which before was the multiplicands 


EXAMPLE 


: 28 
, Ow ," +: 768 
33 . 
2 ets 1 
; 76. 140 
2235 l 245 


26075) 26975 
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But the moſt uſual method is by caſting the gs out of the 
multiplier and multiplicand, and placing the exceſſes on the right 
and left ſides of a croſs; multiply thefe two figures into one an- 
other, and caſt the gs out of their product, placing the exceſs at 
the top of the croſs; caſt the gs alſo out of the product of your mul- 
tiplication, and place the exceſs at the bottom: then will the fi- 
gures at top and bottom be the fame, if the work be right,—Scg 

this accounted for at the end of this chapter. 


EXAMPLES. 


Multiply 74598345 29601847 
into 805 © 300905 8 . 
— 4+0 , — 871 

372991725 © 148009235 8 

596786760 266416623 - 
— — 88805 541 
6005 1667728 — 

5 70 8907343771535 


More examples to facilitate practice. 


$9397X 796 $7351063X 419597 | 
87094X 358 64789783 x 687547 
7800X 978 94387010 X 5047689 
78464X 4207 6878459 X 674057 
673000 X 8900 8734787 * 978059 
© 900700 X 58470 * 9807415 X 876079 
| 5478 109 * 418937 


Contraclions in Multiplication. 


t.. When any number of ciphers is annexed to 1 for a multiplier, 
the product is found by annexing the ſame number of ciphers to the 
multiplicand. | dn oo, 3 | 

Example, 374589745 into 100g 374589745; for to multi- 
ply by 1 produces the multiplicand in its original ſtate, and its va» 
lue js increaſe ro the required height by annexing the ciphers. | 

For the {ame reaſon, ciphers on the right of either or both fac- 

tors are left cut in the multiplication, but affixcd to the product. 
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0 EXAMPLES. | 
78594539000 | 541072600 
| z6000 SIO 5700 3 
. 0 ＋5 5 1 377 
47156718 3 37875033 c 
s 
2829403080000 3984113820000 
3748597390 867503270 


45900 * tele | 


— — as Ls . 5 9 — 


2. When the 1 conſiſts of a ſeries of 9s, annex 2 ſeries 
of ciphers to the multiplicand equal to the number of gs, and the 


product will be found exactly, by ſubtracting the multiplicand, in 
its en ſtate, from the multiplicand increaſed by the ciphers 4 . 


becauſe any number of gs wants but one of the ſame number of ci 
phers annexed to 1. 


74185000 > 3745910000 ; 
Pu _ 374597 
Lia. 74185 X 9992741 10815 374597 * 9999=3745535409 
Mul. 8756457 by 999 8432597 by 99 


In like manner, if any other digit be in the units place, the pro- 
duct of the given multiplicand into the number of units that digit 
wants of 10, muſt be ſubtracted from the multiplicand increaſed. 


457329009 Malciplicand created. 


8 


91464 Product into 2. 


Ex. 45732 * 999824 57228536 Remainder and product. 


897459 οõ 


628221769 


Ex, 89145967 X 99993=2973968478231 
Mul. 41832970 by 997 843275 by 9991 
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The product of any 3 of repetends may be found by 
nv the product of one of them, and making the addition from 


that product, as if all the products had been regularly taken down. 


An example vill be the beſt illuſtration, 


141897 
O 6666 
6+9 | R 
9 1 13 4451382 
29548542 
3978425789 8597632874 
. 886 


7777 


8 
e * 


r 


Iluft. As the ids arodudl wot be four times repeated, the firſt 
ſigure of each moving one ſtep higher in the addition, 2 ſtands for 


the firſt place, 2+8 for the 2d, 2+3+3 for the 3d, 2+8+3+1 


for the 4th, 8+3+1+5 for the 5th, 3+1+5+4 for the Gth, 


1457474 for the 5th, 5+4+4 for the 8th, 4-+4 for the gth, 
and 4 for the och, carrying all long as ufual. = 


4. The product of any waltiplies detowel 10 and 20 may be found 
in one line, by adding to the products in courſe the neareſt inferior 
place of the multiplicand ; which an example will illuſtrate. 


475943 Iluft. 8X 324. 8X4+2+3=37: 
18 Bxg9+3+4=579- 8X5+7+9=56, 

—  8BX7+5+5=66. . 

8566974 - 4+48=8. = 

43935757 8756429765 34765498) 


17 ; I9 15 


2 2 


* 


e 


3. 1 be in thi 1 Kiplier's loweſt place, its product needs not 
be put down, but the. multiplicand may be aged for it in ſumming 
the products. | 


15+ 


10t 


ing 
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EXAMPLES. 


74503 35463 374½ - 
hs "DO got 
5967864 _ | 8 4372815 3366945 
. 34982582 = 
60424623 — 337068605 
3944279138 


385723976 


» — 


1 n 


1 7 


6. When the multiplier is any compoſite number, whereof the 


parts are eaſily diſcovered, multiply by thoſe parts one after an- 


other continually, and the laſt product will be the product ſought. 


EXAMPLES. | 
| 7415738X 56 . 897345 X 125 - 7415012:X $500 * 


7 * 5 ” +3;Þ + 'S * : 
| — — FM — — 2 4 — — r 
51910166 4480725 5 81565132 us 
415281328 22433625 4480782 õjẽůj 1 


112168125 


947328759 by 960. 


7. When the multiplier is a prime number, or too high for an 
immediate diſcovery of its component parts, multiply by as many 
10s continually as the multipher conſiſts 'of places, abating one; 
multiply the laſt product by the firſt digit on the left, the next pro- 
duct in courſe by the next digit, and ſo on till all the products, and 
the multiplicand alſo, are multiplied by the ſeveral digits in the 
multiplier reſpectively: the ſum of the products of theſe digits, ſet, 


* 


8 2 
1 s 5 's 
2 . AY ; 4 4 „ # ">... 
k # "x 5 2 
4 * , a "> 1 54 . « I 3 ; 
» * — — 7 3» # to * * . & = 
» - 
: 8 
* 


in the order of addition, will be the product requirec. 


15 ELEMENT 8 OF Cuax. I. 


EXAMPLES. 
5 * 34785 X425 4X $4732X 3224 38794685732 4567 
10 | | | ; | "> 


9 " CA A Os ee RE STEER? 


— "_— — 6 


347850 X2 ae 
1 > : 
3473500 | $473200% 1 
ENS. 10 
| 13944000 "0 © 54732000 
695700 3 
2 . — 
— 1416564196000 Fradust of 32008 - 
14783625 5473200 V 
iI 24 SOogfledo: 7 Sic: 20 
218928 „ 
170962769 7 3124 


'# 


8. In! e operations i it will be found convenient to make a table 
of the products of all the nine digits into the multiplicand, which 
may be Eaſily effected, thus: Set all the digits under one another, 
amd 2 place che multiplicand, double it for 2, to this ſum 
add the multiplicand for 3, to that ſum add the multiplicand for 4. 
Go on thus till there are products for all the digits. Transfer the 
particular products out of this table, and their ſum will he the pro- 
duct required. 5 
Multiply 3785946 


2 276594 1 into 659847000 
| 7571892 | 2 — 
113578380 3 ĩ f 3 
| 1 151437864 | 4; 15143784 
Tablo. 4 189297305 30287568 
227136766 34073514 
26016227 18929730 
302875688 | 22715676 
3497351419] 


Product 2498 1451 1926200000 


Harn thus gane Gow ab the moſt material contractions in 25 
tiplication, it will not be improper to add ſuch a number of ex- 
amples as may not only confirm zhe ſtudent's practice, but enable 
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him, on all occaſions, to adopt that method which bids faireſt for 
diſpatch, ane leaſt Lable to error. 


Pranſſiu RG: in all. the aids. de ee ee 
3745659735 K Nr 8 86365 720 
597837459 K 9999 6378987687 x, 6300 
567459785 K 9992 5978469784 X 17000 
674578635 Xx 7777 5421067859 X 71700 
85745 80 8970 6473598467 x 88800 
457386745xX 19 5745637598 X 16000 
e x 547856 450755908 X 55500 


44 S003 * 
A certaln illand contains 36 counties each Fees: 75 pariſhes; 
each pariſh 38 families, and each family 39 perſons ; required the 
number of pariſhes, families, and perfons in the and? ng 1 
| 1332 pariſhes, 50616 families, 1974024 perſons. {| 
How many changes may be rung on 12 bells? Anſiu. 4579601600. | 
A man had a farm conſiſting of 20 acres, which he offered to 
(ile at 1 guinea for the firſt acre, 2 for the ſecond, 4 for the third, 
{till doubling till they were all expended ;z what would-the 20 acres 
amount to at that rate? Anſwer, 4 575 guineas. 


0:25 # 
F CO "a." a 


Nate, There are ſome other . in multiplication, which 


{ubjoined to that rule. 


S „% * 


-. wa 
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Divindii ek to find, in a number called the Dyotient, how 
oft a number, called the Divifr, is contained in another number, 
called the Dividend, and may be ſaid to ſupply the place of many 
ſubtractions. 
Prob. To divide one number by another, or to find how often 
_ number is contained in another, 
. Set the diviſor on the left of the dividend. _ 
4 From the left of the dividend point off To many figures us will 
tontain the diviſor, which is called a Dividual, | 
3- Find how often the diviſor is contained | in this dividual, and 
place the anſwer in the quotient. 
4 Multiply the diviſor into the quotient Sgure, ſet the product 
umder the dividual, ſubtract the one from ny other, 1 note 1 24 
remainder below. 
C 2 


cannot be performed without diviſion, and for that reaſon will be | > 


F. To the right of the remainder annex the next figure in the 
_ dividend, for a new dividual, with which proceed as before. 

6. If the diviſor be too great for any dividual, place a cipher in 
the quotient for it, before any new figure be brought down; for 
the quotient muſt conſiſt of as many places as there are dividuals. 
J. If any thing remain after all, it is called the Remainder, and 
with the diviſor forms a fraction, exprefling ſome part of one, which 


gave riſe to vulgar fractions. 


EXAMPLES. 


e (2) 
Diviſor. Dividend. Quotient. . 
9549730140687 1626 25)374 1597801496639 
* 824 | „ l ba | 

8X8=64 ts TO | 100. 
e 3 208 | 211 
aXx8=56 7 T SLE - £7108 
2 165 
ix8= 8 | 150 
50 19 5 
6X 848 16 
21 „„ N' 
2X8=16 7 FT 15 
(5, 154 228 
6K 8848 1 225 
6 ; | = 3 a 
— Remainder. 5 
. 5 | 25 : 
36)7489576534( 1 44)g7658459( 


; Illuſtration of Example "POW 


- Becauſe 8, the diviſor, is not contained in 5, 54 becomes the M 
| firſt dividual ; in which, as 8 is contained 6 times, 6 is annexed WM 


j 
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to the quotient, but 6x 8=48 only; and 54-48 26. To 6 we 
annex 9, and 69 +8 =8, but 8 x 8=64, and 69—64=5; annex 7. 
Then 57+8=7, but 7&8 = 56, and 55—56=1, to which 3 
being annexed, we have 13＋8 =, and 13-825; annex o, and 
we have 50 ＋ 8g, and 50—6X8=2; annex 1. Then 21292223 
but 21—2X8=5: annex 4, and 54+8=6; but 54—6Xx8=6, 
the laſt remainder” which, with the diviſor, is 4 of 1. | 


Here it may not be improper to obſerve, | 
1. That not only the laſt remainder, but every other remainder, 
muſt be leſs than the diviſor ; for, if it be either greater or equal to 
the diviſor, it might have been got oftener, and the quotient figure 
is in conſequence too little. W ä 
2. That the quotient _ maſt never expreſs more than the 
numder of times the diviſor is contained in the dividual; for, in 
that caſe, a greater number muſt be ſubtracted from a leſſer, which 
s mom. 1 
3. By reviewing the ſteps of the foregoing operation, and redu- 
cing the dividuals and quotient figures to their ſeparate values, the 
ws > of this manner of operation will be ſufficiently obvious. Sce 
Axim 5. ; a EE 4s 2 


Proof of Diviſion. 


Diviſion may be proved by diviſion, by multiplication, and (till 
more expeditiouſly Hy caſting out the nines. as” : 
1. By Diviſion: Subtract the remainder from the dividend, and 
divide the difference by the quotient ; the new quotient will be juſt 

equal to the firſt diviſor. 1 


2. By Multiplicatiun: Multiply the quotient by the diviſor, and 
to the product add the remainder; the ſum will be juſt equal to the 
dividend. . | oo 

3- By caſting out the Nines : Caſt the nines out of the diviſor 
and quotient, place the exceſſes on the right and left ſides of a 
croſs ; caſt the nines out of the product of theſe two figures, and 
add the exceſs to the remainder, if any; out of that ſum caſt alſo 
the nines, and place the exceſs at the top of the croſs; laſtly, caſt 
the nines out of the dividend, and place the excets at the bottom: 
then will the top and bottom ſigures agree, if the work be right. 


: 
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Example by Divifin. 


2 | by 3 


8285)74565(9 
+ 145% 


2 


Me, een 


15)834279684{ ,, 96)1425986{ 


Example by Multiplication. | The ſame by caſting out the nines; 


355 ) 1785945 ( $030 


1775” 3588s 35) 1785945 ( 5039 - 
— ä 
1094 1065 - 85 
. 4 : 

295 1785650 wo + 

295 10 9 3 


1785945 


Here it may not be improper to obſerve, that when, as in the 
laſt example, the diviſor is large, it will facilitate the operation to 
conſider how oft the firſt figure of the diviſor is contained in the 
firſt figure of the dividual ; if the number in both are equal, or if, 
in the firſt two, the dividual conſiſts of more places than the divi- 
ſor, then imagine the remainder to be prefixed to the next figure 


of the dividual; and if the ſecond figure be contained as often in 


this number, make the ſame trial with the remaining figures, and 
if any of them fall ſhort, you muſt try the firſt figure one leſs, and 
go on with the reſt in the ſame way, till all the ſubſequent figures 


* 


445 
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| of the ſame diviſor can be got as often as the firſt was taken, With 


proper practice in this, the greateſt diviſor will become eaſy, 


More examples to facilitate practice. 


34)) 59867415970 37451) 201597836 

845) 9734074590 N IN 321347598 

975)8407415637( 573489) 123074156 
4159)3745878597( 348769) 374567859 
6754)5978674158( _ 810745) 801234567( 
3741)8567483759( 976415) 3741597644 
86754)9789765978( 1156741) 612345979 
4715108735015 1780 3140789) 30745978 % 
674507418567 345% 4070456) 11234789 0 


9974159) S 
| Contraftions in Diviſion. 


1. If there are ciphers on the right of the diviſor, point them 
off; point off alſo an equal number of places from the right of the 
dividend, and find the quotient ariſing from the places on the left 
of the points, which will have the ſame effect as if the diviſion had 
been made for all the places in both factors. If the places pointed 
off from the dividend were ſignificant, annex them to the laſt re- 
mainder, and bring down the whole diviſor for the other member 
of the fraction. ä 


EXAMPLES. 


on 5 
1 


64800)8967823(13834455 718000)475976000(61023F 
„„ „ 
2487 5 : 2c 
_— '—’,ll, 78 
5438 : 176 
5184 = a 156 
25423 „ Fog 


,506)379863743% &R8g00)7165483278( 


— . 


"= 
4 < l E * 
- ved the es _— —— IP 3 „ RE - —— 
1 . I 3 CER EIN 8 1 * 

* * 

1 — — 3 * — 
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Cord. 3 to divide by any number of ciphers, wa I pre- 


| fi xed to them, it will be only neceſſary to point off places for the 


ciphers from the right of the dividend ; for the places on the left 
of the point will be the quotient, and thoſe on the right will be the 
remainder. 


EXAMPLES. 
199)745835(7458r%s _ 1000)415978000(415978. 


2. When the diviſor i is ſmall, or may be made ſo, by cating off 


' ciphers, the operation may be performed mentally, and the quo- 


tient ſet under the dividend, ſo as its left hand figure may ſtand 
under the right hand figure of the firit dividual, and the * 
ſubjoined by W of fraction to the quotient. 5 


| EXAMPLES. | 
2)4978356 4)5783497 60741987 5745978 


0 


—— — 
LE 


37415978 5167859735 1158974597 © 97741897 


, 
* * 
» 


2471992; 


* 


1100) 4789789746 9000)578408573897 


EP 5 
432708 1 7e 


— — _ 7 


12000)7489756745 12000)7415978673978 


If the diviſor is a compoſite 8 the quotient may be 
nd by dividing by the component parts, one after another con- 
tinually, and the laſt quotient will be the anſwer. 

For the true remainder, multiply the laſt remainder into all the 
preceding diviſors continually, adding the ſever] remainders to the 
produéts of the diviſor to which they belong: The laſt * is 
the to: al remainder, 3 


EXAMPLES. 


| 8)7485978356=38X7 —@ $)41589769+125 
oma ms 
e e OOO 
SNK 745 total rem. 332778755 
8 40234786168 
9D) 58696—32 
0063851 


1397—3 or res 


40478976, 845 + 504000 
0119744, 
7)19957—2 
| as. _- .— Rem, 
959733585 IX7X6+2=44X4=176 
497685600 by 1189  g9g7845678596+14400 


Note, When the laſt quotient is multiplied back continually into 


the ſeveral diviſors or component parts, it will certainly produce 
the dividend, abating the remainder: For the ſame reaſon, then, 


when the laſt remainder is multiplied back into all the diviſors be- 
tore it, and the partial remainders added in courſe, the reſult muſt 


| Certainly be equal to the remainder faund at one operation. 


The operation may be frequently made very ſimple, by dividing 
both factors by any number or numbers that will meaſure them 
without a remainder z for it is thc ſame thing to divide 4 by 2, as 


0 divide 16 by 8. 


" 


— — Y 
Pr — r r n 5 
2 — Wore ee eee ee e e N 


ELEMENTS OY 


EXAMPLES. 
78960 _ 


4. As in multiplication, it may 5 in diviſion, be ſometimes 


proper to conſtruct a table for the products of the diviſor into all 
the nine digits, whence the PR and quotient figures are e taken 
at t once, as in the 


457325 

914650 
1371975 
1829300 
2286625 
2743950 
3201275 
3658600 


4115925 


EXAMPLE. 


40097675021343 (87678729 
36 From e 


© ow s 


$4769)83278905{ 


8 2 


— 


i Po E AS IEF 52 5 8 e . BT 8 1 x Wet I 77 „ 5 25 b 0 883 8 5 . AY 18 72 . LY 5 n W EDN 8 Os Boe 5 8 1 
F 2 8 3 3 REY! 2 8 . 9 £ I 15 * e I 8 N 4 WD IS LS AS I Dog. BS 35d IOER . 8 
7 . by ng ES FSR EET CCC ä re * 
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Prob. 2. To divide by a whole number and a fraction. 7 
Multiply the whole number by the lower member or denomina- 
tor of the fraction, and to that product add the upper member or 
numerator for a new diviſor. Multiply alſo the dividend into the 
| ſame denominator, and the product will be a new dividend, 


EXAMPLES. 


471] 594736865 3847] 59473215978 

We | 2 — 3 

eee 1154 conn 

95 118947370 1178419647934 
12520775 1546097464242 


Mere examples to facilitate practice. 


C 37456759899.) | 55%. 
| 876978597 BT 097 
4e ! 4970345)... 15 
Divide ] 367145978 „ 1 27% 
859745683 | 647 


597856783 J „ 925 


Prob. 3. To multiply by a whole number and a fraction. 

ind the product of the integral part of the multiplier, as before, 

and take parts of the multiplicand by diviſion for the fraction, and 
add to the integral part of the product, as in the 


EXAMPLES. 


5) 59784599, 2) 64973589 
1 3 
478276776 /½0]/ 328476230 
179353791 4) 324867947 for $=5 
119569197 | 81216987 
22837) 165 6928370794 
374893274 8379328597 37198657 
3 Fier 45637 


«6. 


n 


* „ ** 22 — — 


Ds 


— * 
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Nate, Multiplication may be ſometimes performed very expedi- 
tiouſly by diviſion, when the multiptier is any even part of 100, 
1000, 10000, Ec. thus: Annex as many ciphers to the multipli- 
cand as there are places in the multiplier, fo divide by that num- 


ber which would ſtand in the quotient, were theſe ciphers and 1 


* 


prefixed to them divided by the multiplier. 


EXAMPLES. 


Multiply 14158075 by 25 Multiply 47568 by 75 
4)7415807500 for =  2)4756800 
1853951875 Product. 2) 237840 
Ts 5 1189200 
. 3567 


More examples to facilitate practice in Diviſion, 


745978456 420 
897459785 | | 2100 
eng þ Ste 
Divide J 69764785 > bye 3605 
7826785 33 
58467859] | 1957 
69748572) L 632 
QUERIES. 


1. What is the reaſon, that, in Addition, the mimber of tens, 
in the ſum of one column, is always carried to be added with the 
next column? Anfaer, Becauſe, in the nature of numbers, 10 in 


any column on the right make exactly 1 in the next to the left. 


2. In addition, when only the ſurplus of tens is noted in all the 
other places of the ſam throughout, why is the whele ſum of the 
laſt or left hand column noted complete? Anſiuer, The furplus of 


tens is noted in its proper place, and the tens carried to be added 


as before; but, as there is no new column, they muſt be noted 
without increaſe. 5 | + me 

3- In Subtraction, when any figure in the minor is greater than 
its correſpondent in the major, why is the major increaſed by 10? 
Anſwer, In the ſcale of numeration, all numbers increaſe in a de 


e 
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| cuple proportion; therefore, if before ſubtraction, the major be | 
increaſed by 10, and after ſubtraction the minor be increaſed by 1, 
the ſtate of neither will be altered; for 1 in the one place is=10 

in the other, and the ſame difference will ſubfiſt between 17 and 
26 as between 7 and 16. | | e 1 . | 
4. How comes it, that, in Multiplication, the firſt figure to the 

left of the product of every figure in the multiplier, muſt ſtand im- 
mediately below its multiplying figure? Anfaer, The units place 
in the multiplier is a digit, the ſecond place is ſo many tens, the 
third ſo many hundreds, &c. and therefore their reſpective values 
muſt be retained in the product, otherwiſe they would only be 
conſidered as ſo many ones, not as fo many tens, hundreds, &c. | 
| their true local value. no . 
5. How comes it, that a proceſs in Diviſion gives the quotient 
complete, when it is taken by dividuals partially, and not all at 
once? Anfaver, Diviſion is the converſe of Multiplication, and 
therefore the proceſs muſt alſo be the direct contrary, as the proof 
by multiplication evinceth; but, more particularly, ſince the divi- 
dend is taken into as many dividuals as poſſible, and the quotient 
taken out of the firſt dividuäl as near as poſſible, the defect, if any, 
| inakes the foundation of the next dividual; and this proceſs being 
repeated as oft as there are places in the dividend to bring down, 
or figures to mark in the quotient, it will be evident, that all the 
parts of the dividend have been added, and the number of times 
the divifor hath been found in thoſe parts ſeparately found; and 
| ſince all the parts, taken together, are equal to the whole, it muſt 
follow, that however oft the diviſor is contained in theſe partial di- 
vidnals, ſo oft muſt the diviſor be contained in the dividend, of 
which they are compoſed. | | 

6. How comes it, that to multiply or divide by the component 

parts of any number, has the ſame effect as the common methods 
| already accounted for? Anſwer, Becauſe the product in the on- 
caſe, and the quotient of the parts in the other, is juſt equal to the 
multiplier or diviſor ; for, if 4 times any multiplicand were taken, 
and then 6 times that product, this laſt product would be 24 times 
the multiplicand, which is juſt what was required. In like man- 
ner, if + of any dividend were taken, and that quotient div:4ed by 
6, the lift quotient would be juſt /; of the dividend, which was | 
the thing required, _ | | : 


Oo 


* 


7. In multiplying or dividmg by a number to which ciphers arc 

annexed, why are the ciphers neglected in the operation? Anſwer, 

To ſave the trouble of writing them; for, to multiply by 19, 100. 

: 009, Ec. requires only to anncx the ciphers in the multipher to 

the multiplicand; becauſe, to multiply by 1 docs not alter a finple 
figure in the multiplicand, and to divide by 1 and any number of 

eiphers, as diviſion is the converſe of multiplicztion, requires only 
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they are annexcd to the product in the one caſe, and places for 


duct of any multiplicand by 1 is =the multiplicand; conſequently, 


part of the multiplicand the fraction repreſents. 
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to cut off from the right of the dividend a number of places equal 
to the number of ciphers in the diviſor, for the remainder; then 
will the remaining figures of the dividend to the left conſtitute the 

uotient: Wherefore, in all caſes, multiplication, or diviſion, per- 
—.— without the ciphers affixed to the multiplier or diviſor, if 


them ſtruck off from the right of the dividend in the other, the 
reſult mutt be the ſame as if the ciphers had been carried through 
the whole proceſs. 

8. What influence can it have in the proof of multiplication or 
diviſion, to caſt out the gs ? Anſwer, Divide any ſignificant figure 
with or without ciphcrs, the remainder will be equal to the ſigniti- 
cant figure, or figures, taken in their ſimple value. For inſtance, 
divide 8 by g, the quotient is o, and the remainder 8; divide 80 
by g, the quotient is 8, and the remainder 8; divide 800 by 9 
=_ the quotient will be 88 and remainder 8, ad infinitum : conſe- 
quently, if any number be divided by 9, the remainder will be e- 
qual to the ſum of the figures of the {aid number, taken in their 
imple value, or to the ex<ccis above the gs contained in ſaid ſum; 
for, if the number be reſolved into its conſtituent parts, the ſignifi- 
cant figures of each will be the remainder of that part, when divided 
by 9, and conſequently the remainders of the ſeveral parts will be the 
figures of the given number, out of which, if the gs are taken, the 
excc{s will be the remainder : and, ſince the remainder ariſing 
trom a number divided by g is found by adding the figures of ſaid 
number, the proof of any procets will always come out if nothing 
is wrong in the operation; but, it may alſo come out, though ſomc- 
ring in the proceis be. wrong, it the ſum of the figures be the 

ame. | He | 

9. In multiplying by a whole number and a fraction, why are 
parts of the multiplicand taken for the fraction? Anſwer, The pro- 


the product of the multiplicand into any part of 1 muſt be that 


10. In dividing by a whole number and a fraction, why are di- 
viſor and dividend reduced to the denomination of the fraction? 
Anſwer, Bccaule then both factors become homogeneal, and, being 
equally increafed, ihe quotient will fill be the fame, as by any 
ether true diviſion whatever. | . 
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APPLICATION OF THE ELEMENTS TO RELATIVE INTEGERS, 
AND THEIR SUBDIVISIONS. 


INTRODUCTION. 


Concerning the Diviſion of Integers into their common inferior 
| Denonunations. | 


In order to accommodate relative units in the various articles of 
| buſineſs, to the common exigencies of life, ſome certain denomi- 
nation hath been fixed on, by the common conſent of a nation, as 
the higheſt 3 that ſtandard denomination hath, by the ſame con- 
ſent, been divided into a certain number of parts equal to the 
whole; each of theſe again into another number of equal parts, 
| and each of theſe again into another number, &c. till it was thought 

proper to go no be Hence the invention of the following 
tables, which ought all to be committed to memory. 


SECT. I. ArLIcATR ADDITION. 
1. Of Money. 


The current coins in Britain are copper farthings and halfpence; 
ſilver ſixpences, ſhillings, and crowns and half crowns, each crown 
| valued at five ſhillings, and the half crown at two ſhillings and ſix- 
pence ; the guinea, valued at twenty-one ſhillings, the half guinea, 
ten ſhillings and ſixpence, quarter guinea, five ſhillings and three- 
pence, and five guinea piece L. 5: 5: o, all gold coins. Beſides 
theſe, we have | aro. Spaniſh and Portugueſe pieces of gold 
and ſilver, which paſs at the reſpeCtive prices current at the time. 
In England they always reckon in Sterling money, as they do 
alſo in Scotland, excepting in {ome country places, where they 
reckon in Scots money, which is juſt 4 of the Sterling; but both 
are divided the ſame way, as in the following 


MONEY TABLE. 


4 farthings = 1 penny. 3 
45 12 = 1 ſhilling. 3 


= ELEMENTS OF Car. I. 
EXAMPLES. 


Borrowed from ſundries. Paid to ſundries. Lent to ſundries, 


IL. 784 ig 91 L. 597 11 114 L. 47569 18 8 
38583 17 87 „3 i z 17 217 
647 11 11% 599 18 10x 232874 15 97 
508 17 97 490 17 it  - 8385 17 11; 
078 18 8; 555 11 10% 6749 11 91 

567 14 51 567 14 5 8473 19 104 

77 13 97 949 16 77 . 648 11 9g} 

44 14 7+ 597 11 9 575 19 11 

a 11 114 705 19 104% -,. 007 17 10% 

387 16 9+ 369 18 117 | 98 18 11; 

- | — — - 76 17 104 
Tot. 6620 17 74 1 e — — 


Made the following remittances to my correſpondent to anſwer 
my ſcveral draughts ; what is the ſum of cach ? 


Draughts. Remittances. 
, 099 11 293 oo ure ig tot 
B49 1 tot © mT 37 ut; 
oe 0 6 @ 878 11 104 
1176 19 4x 967 10: 114. 
945 17 7x 876 11 10 
„ 904 - - 987 10 114 
967 17 175 741 11 9+ 
1796 18 83 857 18 101 
943 17 112 1817 11 11; 
97 18. 97 976 19 7: 
84 15 $54 126 11 52 
385 17 75 317 19 97 
95 18 117 37 17 83 


Illuſtration of Example 1. 


In adding up the column of farthings, I find they amount to 
51d, wherefore I note down the 4, and carry 5 to be added with 
the pence, the column of which amounts to 91d. or 78. and 7d. 
- wherefore I note the pence, and carry 78. to their reſpective co- 
lumn, the units part of which I find amounts te 57, wherefore I 
note 7, and carry 5 to be added with the column of tens, amount- 
ing to 15, which being ſeven times 20, and 1 over, I note the 1, 
and carry L. 7 to be added with the units place of the pounds, or 
integral part of the example. | 5 


1 1. A R 14 H M E T3.0: 53 
2. Troy Weight. 


This weight is uſed for jewels, gold, 'flver, e and bread, 
and divided as in the following | N | 


1 
24 grains = = ' 1 dwt. pennyweight. 
480 „ i. a on - | 
$760 %% - =1 1 th pound. 


EXAMPLES 


I. OZ, FEY gr. 1b. oz. dwt. gr. 1b. oz. dwt. gr. 

798 11 19 21 397 11 18 18 976 10 19 217 
3864 10 18 22 648 10 19 20 847 11 17 22 
v 375 11 17 23 475 9 17 21 "oh 10 14 23 
8 47 10 14 18. 67 8 15 19 75211 17 21 
275 11 19 21 .3: 5 $47 97 10 18 18 
8845 10 14 17 235 11 19 2 8 lr 9 22 
4 67 9 13 12 67 10 17 23 67 11 19 21 
SF ..W £29 x 129 96 11 18 17 85 10 1111 
2 39 '8 18 17 876 11 11 14 97 11 10 11 
T 98 10 19 15 48-10 197 17 
9 8 8 9 86 11 14 23 77:11 14 22 

— 87 10 17 22 85 11 11 11 

hen 2 £Þ 2 09: 9:19 19 776.-10 19 21 

CER 77 8 18 22 845 9 18 22 

84 11 17 23 786 8 17 23 

194 10 15 19 45.11 15. 19 

376 9 14 17 6 10 14 1 

598 10 16 18 7 11 18 22 

__ 3 9 4 13 19 


In the column of grains 1 firſt add the units, Fn and NR amount 
to 54, wherefore I note 4, and carry 5 to the e6lumn of tens, whoſe 
ſum is 19, ſo that the whole is 194; in which 24 will be found 8 
times, and 2 over; wherefore I note the 2, and carry 8 to the co- 
lumn of dts, which is W 2 as ſhillings, &c, 


4 
. 


4 ELEMENTS OF C. Il 


3- Apothrcorie W, e. 


This is a dedudion from Troy weight, by which 1 are 
weighed out for compoſition, though they are bought and ſold by 
avoirdupoiſe. The tb is > divided as in ay NR... 


ABLE 
20 grains = 1 3 ſcruple. 
65 . BF. 3 = 1 3 dram. : 
480 =" 24 =" "8 ='7 F ounce. 
= 


5760 = 288 go mn 14 = - ob; pounid: 


EXAMPLES. 


W 3 3 3 gr. 156 3 3 9 gr. W 8 38 
197 11 7 2 19 937 314+ 35: 18 84 11-7 2 
684 10 6 1 18 868 4 5 2 19 £96 10 6-1 
374-11! 5:2: 39 - ͤ 3$& 9-542 
586' 9 2'1 19 „ x3 22. 19 x on 0 942 
383 11 52+ 16 875 89 174 17 6 :7. 3.4 
548 9 4 1 14 945 11 5 2 19 97 8 31 
687 8 3 2 11 467 10 6 1 18 6 10. 21 
497 10 6 1 15 7 1116: 19 06 31-4; 1 
849 9 7 2 13 638 10 4 1 11 48 #1 3 1 
9423111 inn 9 6q 9 3 1 
6 of 3:1: 49 84 10 2 1 8 58 811 
8. 4 © o 15 nnn 67 11 6 2 
9 96 1 0 42: 10 5-11 18 84 10 7 1 
175 , 14 os 11 7 2 
34 10 6 1 18 267 $:9: 4; 10 84 961 
89 8 56 17 04: 3 17. 7 2 
54 9 4 1'15 96 1 3 2 18 64 771 5 
65 11 3 1 16 68:10 14: 14 67 3 4:2 
1e 2 2 Tc , —44$44--+4--2--12 6 


54 Awoirdupoiſe 7 igt 


Serves lor 5 e as iron, lead, ſalt, hemp, * ro- 
ſin, butter, cheeſe, and all grocery goods whatever. The table is 
divided into two parts, called the greater and leſſer, as follow: : 


Sxcp.l,  ARIPHMETEC, _ = 


TABLE of the greater. 
28 W 


e 


= 1 quarter, 
7 112 =. 4 ' - = 4 C weight 7 
2240 = 90 = 20 f tun, 


- APR of the fr. 


16 drams 1 = 
266; a= ⁰ a / 3 | | 
4096 = 256 =16 = 3 ſtone. . et 


Nite, It hk been found, that 1 15 avoirduppiſe, 3 14 OZ. 
11 dwt. 151 grains Troy; but 1 ounce Troy is heavier than the 
| ounce OR by 32 grains. | 


* oy 


. | 
8 
9 EXAMPLES, SY 
: Tun. C. qr. 16 St. 15 oz. dr. Tuns. C. qr. tb oz, 
5 748 19 3 28 79 15 15 15 E 
6 687 18 2 27 87 14 14 14 468 17 2 24 14 5 
7 "c- 14 1 26 oc 13 13 0 _ "267 11 3 20 31 3 
8 07 17-43-14 147 13-11 £9 898 10 2 26 9. 
7 „ 987 15 14 13 427 11 1 11 
9 19 14 -2- 2" 49. 13 14 1% 3858 18 2 19 14 
8 S146 1290 SS TT 1I 928 17 1 14 15 
9 89 16 2 24 49 10 12 11 887 15 2 19 13 
3 T7 17 F000 4 11 15-14: 598 13 1 24 11 
8 68 14 3 22 98 10 11 12 742 19 2 22 14 
7 0 17 17 a1 38 11 10 9 87 15 1 © 19 
5 6 18 2 23 74 10 11 8 9 5 1 37 © 
2 T7 Lat 65 11 10 9 6 8 2 o 12 
9 . T5 10 TE 7 iy 3-9 v 
4 37 13 3 24 85 14 2 19 874 19 3 27 © 
4 385 14 2 28 05+ 10 7 0 849 17 2 26 © 
1 396 17 2 21 718 19 1 24 © 
2 Ik $4 18 1 22 876 17 2 12 O 
1-23 07 17 4 al 974 15 1. 22 0 
3 26 388 18 122. 819 18 2 21 © 


2 | ELEMBNTS OF 
5. Wool Waighti | £ 
Was originally calculated for its own purpoſe, and divided as ig 
* "3 5 
7 W = 1 clove, T 
Wm j-= z\{ =" Rong + 
28 ='4 = 1 = +» wot 5 
= = 6 7 139 = % a 1pep* 
20. = $2. = 26 = 13 1 1 Rik. 
3368 = 624 312 -= 156 mn 12 = laß. 
. W. T. se. C. th. I. 8. W. T. St. C. w, 
F 1 4 „ 1.1 5 
79 10 1671 0 3 674 10 1 25 1 1 6 
07 19. 1 $53 1 4 114 
8310 1 6 © o 6 202. 10-4 4+ 3...3; F. 
09,9 $33.1 1 $ MST Wl 1. 4A.. 
11 3 „„ 
1 4 PF 1.1.%. 
897 11 1 51 1 4 14-4 42. | 4 
86 10 1 43 1 1 5 C 
1 47 11 1 44 1” 1-5 
is 1 3+ 1 1. $ . 
84 7 1 2211 4 . ĩ˖ 0a 
1 3 WW 
11 „, 
158 V 


Nase, In adding the todds i in the laſt 9 fu the FTA 
as farthings, and carry the units to the integral part; double the 
ſum of the integral part, and divide by 13, the double of 62, the 
_ quotient will give the number to be carried ; but me remainder 
in be double the number to be noted. 


6. Wi ine RP Bag 


Is ale 15 all ſpirits mead, perry, cyder, vinegar, ail, honey, 
yell 2 wine, 


£ n r Bs C EET Yb nge et 8 r — r eee f 
4 : 7 mg As ß Ro. ane: 5 8 EA. vp 2 3g. ey - 
get = le ay ee OO I IG ID et a TEN TI TUE Fan nPN, of N rb 8 n 
5 RE DS + rb es, 5 OI LIC * 5 . 8 * Do pot ON a SAVE, N 6 * , a 


Secr. L 


T A B L . 
Solid inches 


281 1 pint. 
4 2 ir 
14553 = $04 ' 3 252 | VIP 
| 29106 =1008' = 5904 =126 = 2 u pipe, 
58212 _— =1008 =2 t 
Nate, 'gallon wine = 8tb Troy, 
16 gallons = 1 runlet, 


314 gallons = 1 barrel, 
42 . = 1 tierce, T 
EXAMPLES. | 
amm, 5 „ 
147 1 1 62 7 3475 1 1 02 5 
539 1 1 61 6 9769 1 1 45 6 
574 1 1 59 4 gan FT 2 
T 687 1 1 19 4 
848 1 1 54 2 976 1 1 57 3 
„ 1 &# ©. 674 1 1 46 4 
EE þ r 
3 657 1 1 48 5 
37 7 @& © &- 978 1 1 49 : 
9 0 1 24 © 846 0 0 54 5 _ 
„ 097 1 3 % GT 
06 23.3 497 48 1 1 45 $ 
„ 87 1 1 36 4 
089 1 1 62. 6 — 3-126 3 
704 1 1 56 3 9 1 1 38 1 
$49 +. $4 3 8 o 1 48 2 
7. Engliſh Ale Meaſure, 
nd A E E. 
Zolid inches 15 7 ; v 1 
314 1 pint, 
= 2. = 1 quart, 
= $ = 4M 1 gallon, 
= 64 = 22 $8 = 1 firkin, 
=128 = 64=16 = 23 = 1 mn, 
=256 =128=32 = 4 = 2 „ 4 R- 
2384 =192=48=6 = 3 = 11 = whit © 


ARITHMETIC: 2 


ZLAMPLES, 
bens Ga G 4 


Butts. Bar. Gal. Pints, 

59859 18 
ys 9769 
| 7857 


A 80 
=O E 


o 


© nos DD © 


9 
56 

. 
97 

2M 
6 
7 
4 
5 


DEED SSS SSS Ss 


„ 
SSS S2 O0 


Y ee 3 bees pak 


pints 
E 
42 


1622 


2862 
5112 
2048 = 
2560 = 


98 


6433 


Bic 1: 


ARITHMETIC” 
EXAMPLES. 

v. Gal. P. M. Gillis B. Gal. P. binn. 

35 7 3-9 9784 15 7 155 
"© 4 FF © 8419 14 6 14 
3. 1 © 3976 13 5 13 

2 4 6+ 7 9764 12 4 12 

11 %— 4.4 3796 10 5 13 
VF 4987 11 7 14 
111 876 10 6 12 
79 14 6 2 3 9 '23 $5. ie 
ds 15.4 3% 426 14 3 7 
070 3957 1 3 978 13 29 
„ 8, 14 3 8 
EN i298. 1797 ©7 
74 33-3 4753 634 14 4 9 
85 12 3 1 ® > 09 2 6 n 
l 98. 13 73 © 46 
88 1 9' 2:72 76 $11 710 © 773 
09 373 3 6-3 © * oS8 12 5 £2136 
a 1 i 34 4% 8 4 4 

2 14 2 2 2 "$f 9 <0 

W 3 

8. Engliſh Corn Meaſure. 
. 
„ „% 100 
= = x.gallols -. -.. 

JJ 35 nal _ 

3% „ $T= 45] 1 buſhel, oO 
128 64= 32=.16= 45 1 coomb, | 
256= 128= 64= 321 8 2 i quarter, 
1024= 5122256128232 8= 4=1 cha. 
12802 


Note, The gallon contains 268? ſolid inc 
g pecks=1 buſhel water meaſure. 


| 645=320=Ii6o=40=10= S iI tun or weyy | 
5120=2560=1280=640=320=80=20=10=25=2=1 laſt, 


hes, and the buſhel2 15037. 


„ ELEMENTS OF Curt 


9. Scots Corn Meaſurr. 
0 T A 3% KL 


_ Lippies or 4ths 
4g = 1 peck, 
16 = 4 = 1 firlot, . 
n 16 %% 1 boll, 5 


1024 = 256 = 64. = 16 = 1 cbalder. 
Nete, The Scots firlot contains 26885 ſolid inches. 


EXAMPLES. | 


. 
3 
W 


3 iſh. i 1 = Beats: > 
Ch. Q. B. P. G. Pints. . B: F. P. . 
—7 3 7 970-17. 3. 2 4 
$89. 1:4 ,2 9 6 1 
28-12 30 2 $2 0 075: 19 4. 2:1 
= 4 03. $78; 14 g; 1:2. 
a 1 
1 „ 44 5: 2 
n 449 15 3 3 3 
773 73 3:7 278 is #: 3. 3 
988 2 6 2 1.6 49 13 3: 3 3 
n 970 13 2 21 
785 1 3 3 © 4 "730 13 © 3 $9; 
oe Re Eo EE 7” 24-24 2 2: 
go7 1. 2. 1 0 4. on 149 $3 3 42 
2:1 3. 1-72; 0 1 1 147 
987 2 2 3 % 497 12 3 3 1 
=—_ 2 T7 9 3; 1311 2- 
293 1-1 2. 0. 4 5 V. 
3-3 3. © 0 979 13 3 2 3 
F 7... 789 15 2 3 1 
T 


. 11 1 5 
= I Foot, F 
=x 3 = 1 yard; 
1612 3 . 


66 = 229 40 = 1 furlong, 
= 5280 = 1760 = cn top he * 1 mile. 


i Shar: K ARITHME TIC. - 4t 


CE — "= —- — 


Miles, Furl. Yds. Feet. Inches. Miles. Furl. Poles, Yds, Feet. Inches. 
119 7 ig 2 r 7:36: 44+ 200 
35 8 460 1 0 879. 6 30 5 2 16 
as 5 25 2. 9 476": 3712 5 2 * 
6575 4 119 1 10 979 4 38 4x 1 9 
49 3 212 2 9 84 3 9 3 F 
$ 2 as 2 8 7566 7. 327 + $8 1 
„ $49 3 A! 
„ 42 #1 - 4 679 4 33 24 2 11 
7-41 1 23 $997 3 28 $3 210 
VVV 97 2 18 4+ T 
6 1 219 hk S 119  1- :17 5 T0 
64 3 4 23 #8 67. 2 26 ( 23 ©» 
I, Tat 0971 20 4 128 
go 3. 2» 97. 1 34 3: ; 


11. Scots Long Meaſure, 


T AFL E 
Inches ” e 
11 1 foot, - 
37 28 182 ell, 
222 = 184 = 6 = 1 fall, | 
3880 = 749 = 240= 40 = 1 furlong, 
71949 = 5929 = 1920 = 320 = 8 = 1 mile. 


Note, 3 Engliſh miles = 2 Scots or computed mileg, 


EXAMPLE. 


Miles. Furl, Falls. Flls. Feet. Inches, | 
7904 7 TTT 

8796 0.4 4 I 10 
%% 6 3 2 9 
%%% 4: PE» 5 
„ 29 „„ 7 
095. 8 
36 $ 26 I „ 
8 6 2. Rs 
oT 4 2 3 

1 2+ 2. 1 


| 


42 


Note, 


12. Cloth Meſure 
7 AB E. 


4 nails = I quarter, 
16 =4 = 1 yard. 
4; yards = 1 ell Engliſh, 
ug. — 1 ell Flemiſh, 
185 gl: feet = 180 Scots. 


Square inches 


6400000 


144= 


14962 


392⁰4 


1568 160 
6272640 = 
| nee 10240022560=6401mije 


13. Engliſh Land Meaſure. 


＋ * B L E 


_ ſquare ſoot, 


2722 


9 = 


— 


10890 = 
43560 = 


1 tquare yard, 


308 


erz 
4840 = 


1602 


EXAMPLE. 


Acres, 


48 


. Poles, 


DW Nw wy 


Yards. 


14. Scots Land M. ker 


TABL E 


= YN 5 5 

= —— 1 fall, 
=. 1440 411 od, 
6567602 10 4 
=3686400= 


ELEMENTS OF 


Cnr. I. 


EXAMPLE. 
Tas. Or. 
26 5 2 
30 

#3 2% 
nd 42 T7 
4 4 
11 . 1 

SS 47 42 
nn V2 


1 {ſquare pole, 
40= | 


1 ſquare rood, 


I acre, 
10240082 560=640= 


4= 


7 mie. 


1 acre, 


: 


Secr.h ARITHMETIC. 1 


Note, 78534 ſquare inches = 1 ſquare link, 
787 Scots acres = loo Englith * 


EXAMPLE. 


Sans Roods. Falls, Ell. 


7 's 
47 2 27 39 * 
685 3 20 237 6 
47 I 29 18 5 
697 3 4 4 2» 
66 7-6 20 - 83 5 
68 :- 3 2 25 N 
9- 3 24 19 4 
8 3: 6 0 — 
” 3 11 12 23 
235 1 3 
73 1 $2 23; 7 
27 2 32ͤ 8 4 
8 3 . 18 "I $ 
2% :2.....47 16 þ 
87 3 3 
96 2 JJ 
%%%%%/«ͤ%ͤ¹nä wes 
15. Trme- 
TA BÞ L IK 
1 ſeconds > 
60=. 1' minute, 
3600 = 6o0= 1 hour, 


86400= 1449= 24= 1 day, 
31556937 =525949=8765 =365 Sh. 49 57 1 year. 


For eaſe in calculation, the year is made to conſiſt of 365 days 6 
hours, and every fourth or leap year of 366 days; hence the three 


intermediate or common years conſiſt of 365 days, divided into 
months, as under: 


January 31 days, | July 31 days, 
February 28, and in leap 3 year 29, Auguſt 31, 
Maren 31, September 39, 
April 30, c . October 31, 

ay ts 5 November 30, 


„ y654 1 | December 31. 


EXAMPLES OF 


Long Meaſure. Land Meaſure. 
Leag. Mil. Fur. Yds, Feet. Inch. Acres. Rd. 8q,P. Sg. Vd. Sq. F. Sꝗ. In. 
1 7 1 2 -11 - $74 3 39 290 119 
8676 2 6 119 2 210 084 3 . 120 
—_41 $ 219. 2 1 $04 2 30 20 6 114 
859 2 4 210 2 9 974 3 25 25 3 125 
=: 3 217 2 -Þ 7 3 . 136 
S382 5s 13s 2 6 9 3 38 14 $- 117: 
TW. 2 3 15 6 135: 
1 3 119 2 +09. $909 3 22 190 7 121 
—_ m/,ypp᷑ 3 , 8-11 
J „%%% % - 14 6 19 
212 35§5§5ð5y 14 
42 11 aq 3 3 27 7 15 
—  : 7.2 0 — O20 28 $ 134 
2 11 119 


Theſe examples, it is preſumed, may make one ſufficiently ver- 
fant in addition; but if, in any inſtance, they are found inſufficient, 
that defect may be caſily ſupplied by the maſter, who may ſet more 
examples, or rather put the ſtudent on ſetting them himſelf. 


Srcr. II. ArPLICATE SUBTRACTION. 


(1) „ © 6 
From L. 741 11 31 From L. 4179 9 34 From L. 907 6 8! 
Take 497 15 41 Take 3789 19 91 Take 698 16 101 


* - 


r 


Rem. L. 243 15 10 Rem. L. . L. 


Illftration f Example I. 


Beginning with the loweſt place, becauſe 1d. is more than 4d, 
take 4d. from 1d. and to the remainder + add 4 for the remainder 
to be noted, viz. 4: For the 1d. borrowed, add 1 to 4=5, which 
being alſo greater than 3 in the major, ſubtract gd. from 120. 1. e. 
1s. and there are left 7d. which added to 3d. make the remainder 


[4 | _ ELEMENTS OF Quor-t 


er- 
ent, 
ore 


Seer. ul. ARITHMETIC. i 


10d. Carry the ſhilling borrowed to 1 5, and it will make oil in 


the minor; but there being only 11s. in the major, 16 muſt be ſub- 


tracted from 20, i. e. L. 1, and then there will remain 4s. which, 
added to 11s. in the major, make the remainder 15s. Carry I.. 1 
borrowed to 7 in the minor of pounds, which denomination being 
all integers, requires no farther illuſtration. 


QUE TIONS: 


1. A factor received on his conſtituent's account, viz. from A, 
IL. 318: 19:64; from B, L. 119: 11: 115; from C, L. 417: 19: 955 


| and from D, L. 97: 11:87 out of which he paid to E, L. 217:3:445 
and to F, L.319:9:34% How much ought he to remit to his 


conſtituent ? Anſwer, L. 417:10: 34. 
2. A gentleman went to a horſe-race, where he gained a prize 


| of L. 52: 10: wh loſt by betting againſt A, L. 73: 10:0; won 
off B, L. 85: 11: 63 loſt to C, L. 210: 0: o; recovered an old 
debt of L. pg 155 7 and paid debts owing by him to the a- 


mount of L. 517: 10: to; his e came to L. 15:9: 11; 
and he carried 3 a him L. 617: 18:9. How much moncy 


had he in his pocket n he ſet out? . L.878:9: 115. 


3. I have L. 479 : 11 : 11 in my pocket, a London bill, which, 


with the premium, will bring L. 218 : 17: 83, and a diſcountable 


bill worth L. 298 : 18 : 8; how rr 9 1 borrow to pay an 


cceptance of L. 1000 ? Anſwer, IL. 1 4 


4. A man had two ſons, between 3 5 he divided his fortune 
J.. 7856: 13: 4, giving to the elder, A, L. 1179 : 18: o more than 


| he gave to the younger, B; how much had each ? 


Anſwer, To. A; ln acid: $4 * 
To B, 3338: 7:8 , 
5. A and B together owe me L. 376 17:63 A owes me 
I. 87 :9 : 6 more th an B; required the oarticulars 2 


Awvoirdupoiſe W, eil It. 


Tuns. Cut. Quart. 15. oz. 
From --- $07 -:--A® 15 9 
SAKE: 398 5 223-6 


Rem. 


oy, 
th 


_ ELEMENTS OF 


Car. It, 


Trey Weight. © _ Apothecaries Weight, 


Ih. 02. dwt. gr. EL, 3 9 or. 
95 0 10 ß 9 3 4 0 1 


$0 10 1c. 20 


—— 


m5 0:32:19 


Corn M eaſe. Scotts 


Ch. Bol, Fir. P. Lis | 
194102110 
84 12 3 42-2 


an. 


W ine N. eaſure. Ale Meaſure Eng. 


Tons. Vip. Hgs. Gal. Hgs. Kil. Fir. Gal. 


From 456 1 


Take 1-07 1 


37 . 
„ 1 


_—_ 


— 


Rem. 


1 


Clatb Meaſure. 


Long Meaſ. Eng. © 


Ys. Q. N. Mil. Far. Yds. F. In. 


From 547 1 


2 219 08 I 2 


. 1 1-7 217 116 


— 


| Rem. | 


— 


Coal M. enſures 

Ch. Qrs. B. P. 
11 0 21 
OP + 73 


Ate Menf. Scets. 
. Gal. Pts, 
$43 10 4 
54 14 6 


Long Meaſ. Scols, 


"Mil. Fur. Ch. F. Ell 
114 4 8 1 3 
197924 


Lond Meaſure Ei ·¶ Land aaa Scot. = Superf, Meal 


Acres. Rds. 8q. P. Sq Y. Acr. Rds. Sq. Fal. Sq. E. Tds. F. In. 
From 195 1. 27 4 ET IM 143 3 119 
Take 9 3 33 25 E774 "38 0 5 
Rem. 


— * 


— — 
— l "Wa. 7 


+ 


QUESTIONS 
To improve the invention, — facilitate profiice. | 


= 1. A goldſmith purchaſed filver, viz, from A, 15 lb. 11 oz. 19 
Nast. 10 gr. from B, 17 Ib. 10 oz. 18 dwt. 22 gr, and from C, 18 
WD. 9 02. 14 dwt. 21 gr. Of which he ſold to one 12 lb. 8 oz. 18 
Wt. 19 gr. to another 13 Ib. 5 Oz. 14 dwt. 22 gr. to a third 3 lb. 
or. 7 dwt. 23 gr. and to a fourth 8. Ib. 11 oz, 18 dwt. 12 gr. 
lo much is on hand? Anſwer, 14 Ib. 13 dwt. 1 gr. 
= 2. Bought one hogſhead of ſugar, containing 14 Cwt. 2 qr. 15 
bb. of which I retailed out to A, 3 Cwt. 1 qr. 14 Ib. to B, 1 Cwt. 2 
Wor. 15 lb. to C, 2 Cwt. 1 qr. 17 lb. and to D, 3 Cwt. 2 qr. 14 1b. 
What remains on hand? Anſwer, 3 Cwt. 2 qr. 11 lb. | 


+ | | "Wo . B. 3 75 
8 : Bought corn, viz. from A, 54 A C 43- 
ad from B, 18 2 7 2 
= from C, 42 1 6 1 
— nnn 
| F —— — in all. 
Of which ſold to E, 48 2 7 31 | | 
5 e to F, 3®- 3 3þ | T, | b 
Scots; = to , 36 3 3 
F. Fl NN remains on hand? = 
- : 3- A gentleman had an eſtate of 575 acres 1 rood 18 poles 19 
RR. ſquare yards; he farmed off 499 acres 3 roods 30 poles 25 yards: 


How much remains in his own hand ? Anſwer, 75 acres 1 rood 27 
poles 245 yards. : . 

4. A wine merchant bought in 48 tuns 2 hogſheads 15 gallons: 
ol wine from one perſon, ſold to another 64 tuns 3 hogtheads 19 
gallons ; bought from another 52 tuns 3 hogtheads 25 gallons, from 


a ELEMENTS OY Car. 


another 43 tuns 2 hogſhcads 35 gallons ; he ſold to another 32 
tuns 19 gallons, and to another 45 tuns 18 gallons. On examin. 
ing his cellars, he found there were ſtill remaining 93 tuns 3 hogſ. 
heads 45 gallons : How much had he en hand before the com- 
mencement of theſc tranſactions? Anfaver, go tuns 3 hogſheads 26 
allons. | 4 Eo; 
5 5. There are four hogſheads of ſugar, weighing each groſs 13 
Cwt. 3.qrs. 21 lb. the weight of each empty hogſhead is 47 lu 
required the weight of the ſugar ? Anſwer, 62 Cwt. 6 Ib, : 
6. The planet Venus revolves round the ſun in 224 days 16 
hours 49 minutes 24 ſeconds; and Mercury in 87 days 23 hour 
15 minutes 53 ſeconds : required the diſtance of their periodical 
times ? Anfwer, 136 days 17 hours 33 minutes 31 ſeconds, 

7- A merchant, in balancing his books, finds due him in open 
accounts L. 1578: 10: 6, in bills L. 978: 14: 74, and in good; 
at prime coſt L. 5711: 8: 44; he owes to A, L. 454: 17: 6, to h, 
J.. 197: 11: 74, and to C, L. 91:17: 10: What is his neat e- 
ſtate ? Anſwer, L. 7524: 6: 64. 5 
8. A brewer had in his cellar 68 butts 2 barrels 15 gallons of beer, 
In making the circuit of his cuſtomers, he promiſed to A 25 butt: 
barrel 25 gallons, to B 13 butts 1 barrel 16 gallons, and to C 20 
butts: How much will remain after ſerving theſe cuſtomers ? An. 
wer, ꝙ butts 2 barrels 10 gallons, | 


Scr. III. ArPLIcATE MULTIPLICATION. 


8 „ 630 


„ d. TR, | 1. oz. dwt. gr. ; | Tuns. . Q. tb. oz, 
74 15 34 57 11 19 22 = 8g 133.1510 

9 EEE RO 

Hali7 75 3% 11 % © + - 109 37 0 25 13 


Illuſtration of Example 3. 


Since 7 X 11=77 oz. we have 13 oz. after 4 lb. are taken out; 
ſo we note 13, and carry 4 to the next product. Since & 13 +4 
log, deduce 3 * 28, or 3 qrs. and 25 lb. remain to be noted. 
Again, ſince 7 Xx 3+3=24, we have juſt 6 Cwt. without a remain-} 
der. Further, ſince 75 X 13 +6297, we have 4 tuns 17 Cwt. z note 

the Cwt. Then, laſtly, 7 X 15 + 4= 109 tuns, which completes the 
moogels. i... „ „„ . 


ster. lf, ARITHMETIC. * 


In this manner all operations are performed i in multiplication, 
when the multiplier conſiſts only of a ſingle digit; but when it 
conſiſts of more places than one, it muſt be diſpoſe into 9 
nent parts, as in the following 


EXAMPLES, 


1. There are * packs of woal, cach conſiſting, of 3 aſks 7 8 
1 wey 5 todds 1 ſtone: how much is the whole? 
LL 8, W135 


3 7 J 57 37 


8 
29 3 I 3 

8 
7-1 Do "= 


2. | Bought 36 pieces of Und t at I. 41521 17 ber piece ; z What 
is the amount of my bill? Anfaver, L. 17214 „„ 
3. Bought 52 pieces, at I.. 3: 11 : 93 per piece; What is the 
amount of my bill? Anfaver, L. 186: 14 : 3. 
3. There are 65 hogſhcads, containing each 9 Cwt. 3 qrs. 14 lb. 
W of lugar ; what is the weight of the whole? Anſwer, 641 Cwt. 3 
gr. 14 lb. 
1 5. Each of 34 caſks contains 68 lb. 11 02. 18 dwt. 20 gr. of biſ- 
cuit; what is the whole * An N 2345 Ib. 10 02, o dwt. 
8 65 
In a year of ſcarcity 17 ſhips cd at different ports, each 
4 87 chalders 14 bolls 3 firlots 2 pecks of corn; what was the 
total amount of the importation? Anſever, 1494 chalders 12 bolls 
3 lirlots 2 pecks. 
7. Bought 97 dozen pairs mens ſhocs, at 475. 11 oo fer dozen 
| what was the amount o my bill? Anſaber, L. 232: 11: 114. 
38. Bought Sees _—_ at 55. 9. per 1000; — AY is * _—_ * 
Anſwer, ka 2T ! 
9. There are Foy tacks of corn, each computed to contain 3 
loads 3 quarters 5 buſhels 2 pechs; how much may be contained in 
the whole { { Anſwer, 470 loads 4 quarters 5 buſhels. 


=” "IR in Multiplication. 


10. A farmer had a 99 years leaſe, and paid yearly L. 149 : 178. 
67d. In ſettling with his landlord, at the expiration of the leaſe, he 
| G | 


* 850 
„ 


on my banker to pay the purchaſe ? Anfaver, L. 943: 15:3. 


. weighed here; making allowance for ſhrinkage and ſhort weight, | 


el 3 366 es. i 8 . a ASI oo. 2 By 
e Fg» 1 — 2 n 7 D hd 
GE nn "RP * 5 * os 
—— a CI TED ä 6 2 . 0 
— 
. — — _ * 5 


inches in breadth ; how may ſquare feet doth it contain ? 


how many ſquare feet? Anſwer, 452 feet 8; z inchcs, or 452 ſquare 


59 ELEMENTS OF Erna. II. 
produced reccipts for L. 14817 : 19:9. How much more ſhould he 
have paid to PEOCUre. a diſcharge of the 99 yours rents 2 Anſwer, 
r 

11. 13 gallons of rum at Gs. 9d. per pallc n, and 278 
Cwt. of ſugar at L 2: 11:6 per Cwt. for how much muſt 1 draw 


12. To 927 2g an old debt, my friend at Nevis procured me 
a remittance of ſugar to the amount of 375 Cwt. 2 qrs. neat, when 


computed it coſt me 54 Fan in an as under: 


Prime coſt, per Cwt. L. 1 3 6 
Duty and charges, o 6 6 
Freight, Eo 


In all, L- 114-6 


I ſold it again at L. 2: 5 6 per Cwt. What was the whole coſt, wha 
did the fales amount to, and what was the gain? Arnfaver, The 
ſugar coſt I. 628: 19: 3, it brought I. 854: 5: 35 topleiuentl 
mm was cleared on it L. 225: 6: o. 

There is a floor 18 feet 9 inches in length, and 16 fect 4 


Length, 18 9 N p 
4 


4X4=16, and 4 inches = 2 of a foot; 


75 and to divide by 3 is the ſme thing N to 
| 4 multiply by 3. | AE 
300 7 : 


6 3 Product of 4 inches = 


306 3 drfevr. 


— 


14 In an area, 24 feet -, 11 long, and 18 feet 5 inches broad; 


fect and 107 ſquare inches. 
15. {1+ 1s a box 8 feet g inches 5 lincs long, 7 fer I inches 
broad, and 3 fect 5 inches thick ; what is its tunnage? 


* 


1 Ms 
5 
l 


rex: l. ARITHMETIC! JW 


Peet. Inch. Lin. 


4) 
9 5 
„ 
61 5 
—: 
„„ 
5 3 
191 0 Ot . 
4) 21 $a 
$: JOY 


16. In a piece of poliſhed ſtone, 18 feet 6 inches long, 2 feet 4 
inches broad, and 2 feet 3 inches dzepz how many ſolid feet ? An- 
fewer, 97 feet 15 inch, or 97 ſolid feet 216 ſolid inches; for, as 
it inches is the 2 of 12, ſo 216 is + of 1728, the ſolid inches in a 
foot. | | EE + K&S „ 
17. There is 2 court, 124 feet 9 inches by 110 feet 6 inches, pav- 
ed with ſtones 12 inches ſquare 3 how many of theſe ſtones did the 
Pavier employ? Anſwer, 13784, and 1 of tot inches ſquare. .- 
13, There is a factory 311 feet 4 inches 7 lines, by 36 feet 7 
inches 5 lines; how many ſquare feet doth it contain? :An/wer, 
11402 feet 2 inches 4 lines 11 feconds 11 thirds . 
109. The floof of a weaver's factory is 144 feet 7 inches, and 9g 
lines, by 14 feet 6 inches and 2 lines; what is the ſuperficial con- 
tent? Anſwer, 2499 feet 4 inches 5 lines 9 ſeconds 6 thirds. 
20. The flor of another is 259 feet 10 inches, 8 lines, by 18 feet 
5 inches and 4 lines; required the ſuperficial ' content? ! Anſaver, 
- 4793 fect 6 inches o lines 10 ſeconds 8 thirds. | vary wt 


j 


Redufion by N. ultiplication. 


In all queſtions of this nature, multiply continually by thoſe num- 
ers or denominations, beginning with the higheſt, which the tables, 
in the introduction to this chapter, point out, adding in courſe the 
tame denominations when given a . 

| | 1 2 


1 5 
wh 2 5 So 


Seas 


a ELEMENTS Or Cit av, III 


EXAMPLES. 


1. In L. 478: : 19: 87, how many farthings ? 


I. 478 19 8 
20 5 


9579 ſhillings. 
12 


| 114956 pence. 
| «RE 


45982 5 farthings. 


Becauſe, by the table, 203. = L. 1, we multiply the given pounds 
by 20, and add 198. to the product in courſe. Becauſe 12d. = 15s. 
we multiply the ſhillings by 12, and add the given 8d. to the pro- 


duct. In like manner we _— by the number of farthings in a 


penny, viz. 4, and to the product add 1 fatthing given; and this 
laſt product is the anſwer, 

2. In 47 Cwt. 1 qr. 20th. how many ounces ? Anſwer, 84992. 

3. In 482 Jb. 7 oz. 13 dwt. 21 gr. troy, how many grains? Au- 
fiber, 27800 13. 

4: In 48 loads 12 buſhels of corn, how many gallons ? Anſwer, 
15456. 

: = In 72 heatkrads of n wine how many pints ? Anſwer, 36288. 
6. The circumference of the earth is 360 degrees, and each de- 


gree contains 69, ſtatute miles; how many inches docs it meaſure 7 


Anfwer, 1585267200. 
J. How many hours and minutes from the creation to the end 
of the year 1787, it being generally counted 5791 years ? Anſwer, 
3045833200 minutes. 
In 96 Scots acres, how many ſquare ells ? Anfwer, 5529600. 

9. In 172 butts 15 gallons ale, Scottiſh meaſure 3 how many pints ? 
Anſawer, 22136. 

10. In 786 tuns 1 pipe 120 gallons of wine; how many pints ? 
Anſwer, 1580544. : 

11. In 755 laſts 11 ſacks 1 wey 41 todds; ; how many ts, of 
wool ? 2nfaver, 3302152 ths. 

12. In 378 acres 2 roods 22 poles 134 ſquare yards of land; 
how any iquare fect RON meaſure ! Anſaver, 164935683. 


DA 
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src. IV. APPLICATE Divierox. 


x 


Here e 1 That, A a ku 1 it muſt be re- 
dauced to the next inferior denomination, and the diviſion continued. 
2. If the diviſor is a compoſite number, it will be beſt to uſe the 


C . 51 HG“ ; and, in general, to uſe the contractions pointed 
out in divifion of integers when practi cable. 


be. - X A MPLES. 
Divide L. 672 : 17: 74 among nine men equally, 


9.) 6732 17 7s ( 74 15, 3x to each. 


03 
42 
36 By a little prattice; a remainder may 
— be caſily reduced mentally, and then th 
G work will ſtand ms: 
20 | 
9) 672 1 
1 7 N e e, 
9 : 5 „„ 
1 This requires no illuſtration, but the 
. ſame example done at Jngth, 
12 
31 
27 N 
8 f 
2 
9 5 
0 


2. Divide L. 374: 18; 6 among 26 men e E 
L. 10:8: 355 e 


* 


2 ELEMENTS OF Cu ar. Ih 


3. 36 pieces of linen coſt L. 1 72 14: 63 what was that per 
piece? Anſauer, L. 4 151113. 

4+ 52 pieces of linen coſt L. 186 : 14; 3; ; what is that th piece 
Anſwer, L. 3 UI gol. 

5. 65 hogiheads of ſugar 5 641 Cw. 3 qr. 14 ib.; how much 
. T in cach? Anſiber, ꝙ Ct. 3 qr. 14 W. 
6. In 34 caſks are contained 2345 1b. 10.02. o dnt. 8 gr. troy 
pf biſcuit: how much is packed in each ? Ae 68 tb, 11 02. 18 
dwt. 20 pr. 

7. Bought 97 dozen pairs of ſhoes and paid in whole . 27 
118. 115d, ; what was that per dozen? Anſwer, L. 4171114. 

8. Bought 87 M. nails for L. 25: 5: 84 what did they col. per 
M.? Anfaver, 5s. 93d. 

9. Bought 12 rcams of paper for L. 5: 2: 6 what did it coſt per 
ream! ? Anſauer, 8s. Gad. 

10. Bought 96 barrels of herrings for L. 166 : 28.3 what is that 
Per barrel? e Ls 114. 

11. Bought 123 gallons of brandy for L. 47: 10: 82; what is ; th dat 
per gallon ? Aiſiuer, 75. 83d. 

12. A gentleman has of neat yearly income L. 174:2:8;; how 
much may he ſpend a-day, EONS 365 5 days to afyear | ? Anfuver, 

8. 61d. 
| 5 13. At the expiration of a leaſe of 99 years, the landlord found, 
by his books, he had received in full of rent L. 14837 © 18:82 
what did the farmer pay a-year ? Anſwer, L. 149: 17 : 63. 

14. 126 ſtacks of corn, all of equal content, are computed to 
contain 722 loads 4 quarters 5 buſhels z how much is in each ſtack - 
Anſwer, 5 loads 3 quarters 5 buſhels 2 pecks. 

15. The planet Mercury revolves round the ſun in 88 of Cur Gays, 
how many revolutions will he perform in 17 years and 207 days! f 
Anſwer, 74. 

. . 172 chalders 14 bolls of meal for L. 387 : 19:63 whit 
did it coſt per boll ? Anſwer, 6s. 24d. 

17. bought 577 ſpindles of yarn for L. 221 : 10s. I propoſe to 
gain L. 50 on the ſales; how may I retail it per ſpindle, t to compaſs 
m my delign ? Arifaver, 9. * | 


Reduktion by Di 7 tou. 


Here obſerve, that all lower denominations are reduced to higher, 
by dividing by as many of the low er as make one of the greater. 


QUESTIONS. 


1. In 4 5052 5 farthings, how many pounds, ſhillings, nl pence! 


II. 


Yer 
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4) 459825 


„„ d vet ie, 
at bi duale, 5.9579 8 


. 


te l 478 19 82 Anſwer. 


2. In B4992 ounces avoirdupoiſe, how many Cit. quarters, 


| pounds, &c..! Anſwer, 47 Cwt. 1 qr. 20 15. 


2. In 2780013 grains troy, how any lb. &c. Anſiver, 482 lb. 
os 13 dawt, 20 gf- © 
a 54 $6 gallons, how maby loads, ge. ; Anſever, 48 loads 12 
buſhels: ; 
6. In 36288 pints, * many dog of wine Anſeolf 72. 
6. Betwixt London and York the diſtance is computed to mea- 
fure 25 557360 inches; required the diſtance in miles? Auſeuer, 151. 
In 22136 pints, how many butts Scotch meaſure: ? Anſwer, 
17 2 butts 15 gallons. 1 
8. In 1 586544 pints of wine, how many tuns? Anſwer, 705 tuns 


=] voy 120 gallons. 


In 3322152 ib. of wool, how many laſts : ? Anſwer, 755 laſts 
II Toa 1 wey 4+ todds. | 
10. In 164935684 ſquare feet Engliſh, how many acres ? Anſwer, 


3 78 acres 2 roods 22 poles 137 yards. | 
\ 


* 


Application of Mullip/ication and Diviſion in Mixt Reductiau. 


This ſpecies of reduction is a combination of tlie other two, and 
muſt always be adopted when the one ſpecies, is not, contained in 
the other a preciſe number of times. In all queſtions of this kind 
reduce one of the given numbers, and alſo one of that required, to 

the loweſt denomination in the aſſigned value of either; multiply 
by the firſt, and divide the product by the ſecond ; then will the 
quotient be the anſwer, 


4 


QUESTIONS. 


1. I want to exc hange 317 moidores, at 278. each, for guineas 
of 218. cach; how many of the latter ought 1 to receive P 


ELEMENTS OF Cmar.ll. 


27 Here ſhillings is the loweſt name; 
_ conſequently, to multiply by 27, reduces 
the moidores to ſhillings; and to divide 
by 3X 7, or 21, finds the guineas con- 

- tained in thoſe ſhillings. 


2 

— | | 
"© 1-0. 
8 
D \S 


7 2853 


4075 An Wer. 


27. In 748 piſtoles, at 16s. 6d. how many half guinea pieces, at 


108. 6d, : 19 46:4 | e 
£09 : 4 ä . $7 106180 
%%% 
e, „ ee 4647 

. 1) 8228 
2244 | 5 : 
4 1 tres =, 1 11755 

39 24684 | 
7) 8228 
yo” 


Since there are 33 ſixpences in a fiſtole, and 21 of the ſame 
name in 10s. 6d. the firſt is uſed as a multiplier, and the ſecond as 
a diviſor. | : | 
It would have been ſtill ſhorter, had both factors been farther 
abridged, as they are each commenſurable by 3, as in the ſecend 
operation: And this method of abridging the terms ought never 
to be omitted when practicable, as it is a maxim that will always 


hold, in all computations whatever, that ſhort proceſſes are always 
oo as | 3 


=... 3. In 745 French arpens, each containing 1, acre Engliſh, how 
= many Englith acres ? 7 | 


=_ „ 745 X 19 


— 5 = 88410 Anſauer. | 
4 * 4 | 


LY 


a 


, at 


pi ſtoles at 16s. 6d.; 48. 9d. pl 
cach an _ number; how re will he get of each ſort for 
L. 676: F< 437 Anfeer, 253 of each? 
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In 745 French leagues, 25 of which make a dere, how _ 


many ſtatute miles, 697 to a degree? 


% 


5. In 1222 5 geographical alles how many ſtature miles: ? 


245 x 69% I 
* — 57645 Anſaver, 
69 


6. In 5745 4 at 18. 14d. how 3 Sterling! Anſwer, 
L. 319: 34. 

7. In A 4573 Scots, at 18. 8d. how much Starting X Anſwer, 
EL 3381: 1:8. 

8. In . 5 yards Engliſh, how many Scots ells? Anſwer, 


9207975. 


9. In 45 97 Scots pints, how many Engliſh gallons ? Anſauer, 


206379 


10. In 6734 French crowns, at 313d. how many rix-dollars vf 


Hamburg, at 4s. 6d.? Anfaver 3959. 


11. A gentleman was robbed of the following ſus, viz. 
57 pieces of L. 3: 12: o each, 
87 pieces of 36s. cach, Fa 
174 pieces of 16s. 6d. cach, 
268 pieces of 278. each, 
137 pieces of 45. gd. each, 
278 guineas, at 218. each, 
125 quarter ditto, at 58. 34. each 
125 notes of 30s. each, and 
26 notes of L. 5 each; 
What was the total amount col his loſs , 
Anfwer, L. 1541 31873 0; 

12. The diſtance of Conſtantinople from Viewns | is 700 miles ; 
how oft will a coach. wheel, 6 yards in circumference, turn round . 
in travelling from the one city to the other? Anſwer, 2053333. 

2 traveller wants to be accommodated in moidores at 278.; 
dieces, and quarter guinea pieces, of 


14. ke is computcd, that 1000 Englith acres are equal to 787 
acres by the Scotch chain; how many Englith acres are contained 


in 451 Scotch? cath 573:0:9 34777. 


3 
S 
> 4 Sx 
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15. In 985 wine, how many ale gallons ? Anfaver, 71942. 
16. Of Jamaica currency, L. 7 is equal to L. 5 Sterling; how 
much Sterling will equal L. 976 Jamaica currency? Anſwer, 6971. 
17. The par of an Englith ſhilling in Ireland is 13d. ; what will 
I. 556 : 19 : © Engliſh Sterling be worth in Ireland at that rate? 
Anſwer, L. 820: 0: 7 Iriſh. 55 | 
138. In Glaſgow 22 ounces make a pound Tron weight, and in 
Edinburgh 17%; how much weight at Edinburgh will equiponde- 
rate 67 ſtones 11 1h. at Glaſgow ! Anſwer, 110 ſtones 3 Ib. 13 oz, 
tig. Ther are 56 Scots miles in a degree, and 69 ſtatute ; how 
many Engliſh mites between Edinburgh and Inverneſs, ſuppoſing 
the reckoning in computed miles to be 130? Anfaver, 1614. : 


QUERIES. 


1. In adding broken denominations, why is the general rule de- 
arted from, of carrying the ſurplus of ten, or tens? Anſever, Be, 
c:m{s, though the flux of integers be in a decuple proportion, the 
ux of the ſubdiviſions of a relative unit are not; and yet the rea- 
ſon for carrying at 10, in addition of integers, furniſhes a reaſon 
/allo for the manner of adding ſubdiviſions : For, ſince 12 pence= 
- 1 jhilling, it is as reaſonable that I carry the twelves, in the ſum of 
pence, to be added with the column of fhillings, as it is to carry 
the tens found in the colurfinof units to be added with the tens in 
tho next column... | 
2. Why, in the ſame caſe, is the rule departed from in ſubtrac- 
tion? dJſwer, Properly ſpeaking, it is not departed from; for, 
whatever is borrowed of one ſubdiviſion is paid back in ſpecie to 
the next in courſe ; and, when the oppoſite ſides of an account are 
equally increaſed or diminiſbed, the ſame difference will invariably 
exiſt, The ſame reaſon holds good in multiplication and diviſion, 


8 
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Or VurLGan FRACTIONS, 
| XX 


INTRODUCTION, 


YBerons, we proceed to Fractions, it may, perhaps, not be impro- 


per here to deſcribe the genus or ſpecies of numbers that ſeem moſt. 


uſeful and neceſſary, whether integral or fractionaall. 
1. NUMBER, in general, may be defined, a collection or aſſemb- 

lage of ſeveral units, expreſſing the ratio of a quantity ef any kind 

to another quantity of the ſame kind. | | | 


2. An Integer, or Whole number, is an unit, or a collection of units "i 


as 1, 7y 59, &c. | 9 | | | | 
3. A Traction, or Broken number, is any part or parts of an unit, a- 
riſing from diviſion, expreſſed by two numbers and a line drawn be- 
tween them. Of theſe numbers, that which expreſſes the number 
of parts is the numerator, as | "2 | 
and that which expreſſes the quality 3 — 
thoſe parts is the denominator, as . | 
Theſe numbers are together read five-ſixth parts of 1, or ſimply five- 
ſixths; importing, that 1 is divided into 6 parts, and that the frac- 
tion expreſſeth 5 of them. . | 
4. A Mixt number is compoſed of an integer and a fraction annex- 
ed to it, as 4}, 53, &c. 3E x 
5. A Proper fraction is always leſ&fhan 1, and conſequently has its 
numerator leſs than its denominat@#z as 4, , +, Re. 


6. An Improper fraction is either equal to or greater than 1j3 and 
in the one caſe itz numerator is equal to and in the other greater 
than its denominator z as, 2, 4, }=1z and 4 = 14, 12, 2=4+, &c. 


7. A Compound fraction is compoſt of ſeveral fractions connected 
with the particle of, every preceding one of which is ſome part of 
the ſucceeding z asg of + of 4, which implies that the unit is di- 
vided into three parts, one of which is expreſſed by ; this + is again 


ſubdivided into two parts, one of which is expreſſed by 4; and this 
again is ſubdivided into four parts, one of which is expreſſed by 


z. In like manner, ſince 4d. is + of 1s. and 18. is % of a pound, 
4d. may be expreſſed fractionally + of % of L. 1. In contradiſtinc- 
tion, a fraction having only one numerator and one denominator is 
called a Simple fraction. | „ ͤ * 


4 
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8. An Even number is ſuch as 2, or any even number, can meaſure 
without a remainder. 


9. An Odd number is ſuch, as 1, or ſome uneven = number, can mea- 
ſure without a remainder. 


10. A Compoſite number is that which can be ed into compo- 
nent parts. 


11. A prime number 1s that which can be meaſured by unity only, 
12. A number which meaſureth another number is called an ali- 


quot or Even part of that number, and the number ſo meaſured is 
called a Multiple of that even part. 


13. A Square number is the product of any number multiplied by 
itſelf, of which the number ſo multiplied is called the Root. 

14. A Cube number is proguere by multiplying the + rich into the 
root. 


15. 4 e number is produced by multiplying the cube into 
the root, 


16. A Surſalid number is produced by multiplying the biquadrate 
into its root. 


17. Similar numbers are ſuch as can be ranged into rectangles 
: whoſe ſides are proportional. 


18. Proportional e are ſuch as bear the fame ratio or relation 
to each ner 


Secr. I. RE DUcTIoN or VULGAR FRACTIONS. 


ba ſe 1. 7 . a a0 hole number to a fraction 5 an offi Fened 4 


nominalor. 


7 Multiply the whole number into the aſſigned denominator, 
| for a numerator to the fraction. 


2. Place the aſſigned denominator below the numerator found as 
above, to complete the fraction. 


EXAMPLES, 


45 Reduce 8 to a fradtion whoſe denominator ſhall be g. 


* 


P. 1. 2 * 92 = 72 
P. 2. | | 9 


2. Reduce: 15 to a fraction whoſe denominator ſha be . 
Anſwer, * p 


"ry 
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3. Reduce 21 to a fraction whoſe denominator ſhall be 7. 
Anſaber, 4. 

4. Reduce 17 to a fraction whoſe denominator ſhall be 16. 
Anſwer, ry. 4 

5: Kel 50 to a fraction whoſe denominator ſhall be 15. 
Anſwuer, . 

6. Reduce 86 to a fraction whoſe 3 mall bes 20. 
Anſꝛver, 233. 

Corol. Hence it will be eaſy to conceive, that, if 1 be the af 

denominator, which is always the caſe when a whole number is to 


be expreſſad fractionally, and no other denominator aſſigned, to 


ſubſcribe 1 oy the denominator is all that is neceſſary. 


Ca * II. Te reduce improper fractions to equivalent whole or mixt 
| numbers. 


1. Divide the numerator. by the denominator, and the quotient 


will be the integral part; and, when there 15 no nm will be 
the anſwer. 


2. Place the remainder on the right of the whole number, over a 
line, and the diviſor under it for the ere part; and both to- 
gether conſtitute the mixt number e 


EXAMPLES. 


1. Reduce q to an n equivalent whole number: 
„ „ Þo bo: 
2. Reduce 7 bo: an equivalent mixt number. 
PP 
: Is Reduce 3.9 to an equivalent mixt number. 
-  Anfaver, 133. 
g. Reduce % to an equivalent mixt number. 
. Aſauer 30 x- 
5. Reduce r to a mixt number. 
© Anſwer, 61 * 
- Gs Reduce 45 to a mixt number. 
Anfaer, 285 
7. Reduce „ to a mixt number. 
aur, 31. 
3. Reduce 4 to a whole number. 
ms " Anfever; 72. 
9. Reduce * to a mixt number. 


„ ; now 94 f · 
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10. Reduce 5,7,” to a mixt number. 
Anſwer, 167 · 


Caſe Ul. To reduce a mixt number to on improper fraction. 


I. Multiply the integral part by 5 eee of the fraction, 
and to that product add the numcrator; the tum i is the numerator 
required. 

2. Under this new numerator place the old denominator, which | 
will complete the 3 


EXAMPLES. 
1. Reduce 11 to an rela improper fraction 
5 + 11 ee . 5 
| . . 
2. Reduce 135 to an improper fraction. 


Anſaver, = is, 
3. Reduce 30 to an improper fraction. 
| Anſuer, * 5k 
FL Reduce 69 to an improper fraftion. 
Anſwer, 39, 
5. Reduce 28; to an improper fraction. 
| Anfwer, * | 
6. Reduce 3147 to an improper fraction. 
. Anſwer, * To 
7. Reduce 941 to an improper be 
Anſwer, 1 
8. Reduce 16% to an improper fraction. 
Anſwer, * I's * 


Note, It is obvious, that the ſecond caſe is the converſe of FE 
firſt and third, as they are alſo the contrary of it, and that the one 
is a proof of the other. | 


Caf e IV. To reduce a compound Halten to a / mple one. 


A Multiply the numerators continually, and the laſt ſt product will 
be a new numerator. 


* 
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2. Multiply the denominators continually, a and the laſt product 
will be a new denominator, 


EXAMPLES. 


1. Reduce ; ref of g to a ſimple fraction of the ſame value. 
* „ „ 


4 & 2 K 1 64; p- 
- Sil a little of this proceſs may be 3 by neglecting 
fuck figures above and below the line as are the ſame i in both. 
2. Reduce 7 of à of of 5 to a om ration. i 
| Pp X 7 = 28 | 
6 X 9 = 54 
3. Reduce 4 of of of + to a ei. frafiion, 
wy Anſwer, 5 
4. Reduce; 4 of & of {of 3 to a ſimple fraction. 
An , . 
5. Reduce £ 4 of 3 of 3 to a ſimple fraction. 
Anſwer, | | 
6. Reduce 13 of 18 of 25 2 of 3 5 to a ſimple fraction. 
Anſwer, 7 
7. Reduce + of 4 of 3 Hof to a 1 fraction. 
: Anſwer, of 


3. Reduce 34 of 4 0 1 of 2; to a ſimple fraction. 
"Anſwer, apo 


Note, The eontinued multiplication of all the dendqninators 
brings them down to the loweſt name, and the continued multipli- 


cation of all the numerators aſcertains the number of that name in 
the product, | 


| Caſe V. To reduce a frafion of a lower 3 to a fraftien f a 


higher. 


1. Form a com Se fraction, by comparing the given fraction 
with the ſuperior denominations. 


2. Reduce the compound fraction ſo formed to a ſimple one. 


EXAMPLES. 


Fo Reduce 24, to the fraction of hillng, 
46; is 4 of rs 5 
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1+ 446 Reduce 2d. to the fraction of one pride: 


. is + of „ of „rg. 4 

3. Reduce 15 grains T roy to the fraction of 1 ib. 
Anſwer, 23 

4. Reduce 24 16. to the fraction of 1 Cyt. avoirdupoile. 
An ſau Wer, 3 

g. Reduce 18 fb. wool to the fraction of a laſt. 
Anſwer, g 

6. Reduce 15 pecks to the fraction of I aer 

| Anſuer, gx - 

7. Reduce 20 gallons of wine to the fraction of a tun. 

Anſwer, * r- 

8. Reduce 37 minutes to the fraftion of a year. 


Anſwer, u- 


Caſe VI. To Ama a fraction of a greater denomination 10 a Hoc f 
a leſſer. 


I. Reduce the numerator by multiplication to the denomination 
afligned for a numerator. 
2. Under the numerator ſo found, place the oe n en, 

which completes the fraction. | 


EXAMPLES. 


1. 8 L. Ar to the fraction of one fartking · 
7 X 20 X 12 * 4 0720, 4 I. 


> ny P- 2. 
5 Reduce; 5 yard to the fraction of a nail. | 
Anſwer, *5*. 
3. Reduce 3 Ct. to the fraction of a pound. 
| | Anſwer, . 
4. Reduce 3 of a year to the Fraction of an 88 
fuer, 
5. Reduce + of a tun to the fraction of a pint. | 
Anſwer, 4. 
6. Reduce e of a chalder to the fraction of a poll. 
. 178. 


Caſe VII. 7. fd the value of a fraction. 


I. Reduce the numerator to the next inferior denomination, and 
divide by the denominator for parts of that denomination. 


S *. 
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':4, I there be a remainder, reduce it in the like manner to the 
next inferior denomination 3 and thus proceed, as in reduction by 
diviſion, till all the known parts are —_—_— 


EXAMPLES. 


| on = ad 
1. Value L. I | „„ 158, 
| 


9 X 20 | 4 X 12 
2 Value L. 2 — =11F;, and — =47 
—£ a0 16 3 


conſequently, Fo = 118. 3d. 


3. Value 4} tun, Anfaer, 11 Cnr. I qr. 232 : 1b. 
4. Value 4 : ; of a year. Aries, 299 days 7 hours 12 minutes 
8 5. Value 278 7 laſt of wool, Anſwer, 18 b. | 
6. Value pre 2 of a enen Anſwer, 2447 pecks, | . 
7. Value Poe of a a tun of wine, Anſwer, 20 gallons. _ a ti 


8. Value 32 of a Scotch acre, Anſar, 3 roods 18 falls 24 
ells. a 


Caſe VIII. 7 0 0 4 fraction to the loweſt terms. - 


Divide the Jenomikiate by the numerator, and the laſt divi- 

for by the remainder, till nothing remain. 
2. Divide both numerator and denominator by the laſt diviſor i in 
the former operation, which is their common meaſure, and the two 
quotients are "US members of the new fraction. | 


EXAMPLES, 


1. Reduce 1 to the loweſt terms. 


FE \ C1445 144 
144 ) 1728 (12. Ag”. & Arſwer 
- M0--- 144 1728 
288 
nd | 288 . 
© | i 


ww 1 21 1 Us o Cn, 
2. Reduce 774 to thei loweſt cm. 
784) 952 (1 


74 84 784 
168) 784 (% nel! 5% 2 e 
672 


* 


3 
112) 168 1 
: 112 
86) 1 (2 
112 


1 5 | 9 ; | : 
2. Reduce 21 to the loweſt terms, Anſwer, 35, 
4 Reduce 2444 to the loweſt terms. Anſwer, * 


Note, It vill be ſhorter to divide both factors dy any number 2 
leafure that will meaſure both without a remainder; and if jt can 
be brought lower till, do the ſame by the quotients continually, 


till no common meaſure can be found : 8 laſt Feen give the 
| fraction in the loweſt t terms. 


For the ready i invention of a diviſor, . . 


If both factors terminate in even numbers, 2, or perhaps ſome 
multiple te of 2, will be the common meaſure. 
f they terminate in 5, or in 5 in one and © in another, 5 is 
the diviſor. 
th If they terminate in ciphers, cut off the fame number from 
— factors and divide the figures to the left by ay COmmoy 
meaſure, 


EXAMPLES 
e rr ü. and 1125 and * = and 7227 K 
1. Reduce 33 7.3 to their loweſt terms. | 
2. Reduce 147 14. to r loweſt terms. 5 


Aaſavr, 14. * 


3+ Reduce 392 to * loweſt terms. 
* * 


Ou 


8 


nator. 


/ 5 ** 
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4. Reduth 5 234 334 to their loweſt tems, 


Caſe N. To vedute fraffiom * Aren denominators to other 
fractions of the faite values having one common denominator. 


1. Multiply each muverator, one after another, into all the given 


denominators, its own only excepted, for new numerators. 
2. Multiply all the denominators continually for a common de- 
nominator. | 


v. lie 
3 „ 5 ** 8 = 1200 120 = 4, 

4 Xx 4 x 8 = 128 wherefore 4435 = 4. 

5 X 5 X 4 = 100 ba; 188 = © 


2. Reduce 2; J, $; 4 to o frafiiois having a common denomins- 
tor. 
Anſwer, Fog =ds $45}, 232 290285, 1 


3. Reduce 1, 7 h 340 fraftiqns having one common demon. 
ator. 


Anſwer, dA, zb 129824, $3224. 
4. Reduce 3, g) 5» 7 to fraftions having one camman. denomi- 
Anſwer, 22221, 4604, 675. ER -- i HdR. 
5: Reduce 4 +> {» 4» 7 to fractions having qne common denomi- 
Anſwer, $2442 $= {3b 5, and 3128. 
3 Reduce 34» 4 57, + to fractions of one common denomina- 
| Anſwer, LL ve, Teo N and 328 in the order given, 


Cale X. To reduce a gi r 


Palſible, having the denominater aſſigned. 
1. Moltiply the numerator by the affigned denominator. / 
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2. Divide the Wo by the old denominator, and the quotient, 
if there is no remainder, gives the new numerntor. If there is a 
reminder, it cannot be done. 


EXAMPLES. 


1. Reduce þ to a fraction whoſe denominator ſhall be 12. 


1 K 5 5 1% p 1. 
| | 8 | . 
2. Reduce + to a fraction whoſe denominator ſhall be 20. 
| Anſeer, I5s 
3. Reduce + to a fraction whoſe denominator ſhall be 6. 
ae 3. 


4. Reduce r to a fraction whoſe denominator ſhall be 60. 
_— 3 68 · 


Seer. II. AppiTiON oy VULGar FxAcrioxs. 


In adding friftions, obſerve, 


1. That compound frafions muſt be reduced to fimple ones. 
2. That mixt numbers muſt be reduced to improper fractions. 
3. Fractions of different denominations muſt be reduced to others 
of the ſame integers. 
4. Fractions of different denominators muſt be reduced to frac· 
tions of one common denominator. 
6. Then the ſum of the ſeveral numerators, ſet over the com- 
mon denominator, gives a fraction equivalent to all thoſe propoſed 
to be added, which may be valued, or reduced to a mixt number, 
or to lower terms, as occaſion FO 55 


EXAMPLES. 
1. Add 3 1+4+3- 7757 7 215. 


„ Here the denominator ways commons no ade reduftion was 
. neceſſary. | 


ber. I. 41 T u ETI. 


2. Add $4+45+4+2. n. 258. 
8 Add + of 2 0 of 3. ; 


3 5$XI=5 - x 10m 4 | 
, >? ma 5 0 ms n e 
5 X22 100 6x 3218 ) | JR o go. 


r 


104 


10 XK 18 180 ff. 


4. Add 41377 1 422 and A 
| 932827 1 
| 1 e 
1 . 
2 8 = 1 5 


Fe Add L.3++3s.+3d. 
| 78. 2 1485 and 3d. 24am. 
Then 3 X 140 X 1680 = 705600 
3 Xx 7 X 16860 = 35280" 
3 Xx 7 X 140 = * 


143820 1 
— 
Ws * 140 X 1680 = 6q6ge 


Or, L. = 8s. 65d.) 
. 54. aa F 


W 


6. What is the ſum of 2 11 
Anſwer, 275» , 


7. What is the ſum of 4 of f + eff +42 
Fe drow. Iz 
. 8, What is the ſum of m6 + Lf, 48. + 1 
Anſwer, N = Ls 1 4.34 
9. What is therfum of ; of + + _ + 244? 
Anſwer, 38 fr · 


to. What is the ſum of 33 Cwt. 41 ditto, 54 dit, and? * ditto ? 
19s, >. lh Ours 4 One 0 * 85 * 


1 ' a ; ; * 3 
; ö . „ 1 x RAC EOS ano ae 8 by r OF > YT N n a 3 wh . 
— 1 7 f 4 D TSF Is a * * K. * AK 8 "4 15%: be 828 at 8 . 9 "PS" lags Ps 4 > "op N ; 
1 Sr e e r 5 . > re Br: ae IS q 
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8xc. III. SUBTRACTION or VoLGan FnacT1Ons. 
in ſubtracting fractions, obſerve the firſt four directions laid down 


in addition, then will the difference of the numerators ſet over the 
common Geneminator be the rexabinges required. 


EXAMPLES. 


1 | What is the difference between © rx and 7 
Anſwer, Joh = — 


4. What is che diference between z und 4 1 
| 42 — 40 = 2 
— > Anſwer. 
8x 6= 48 
3. What is the difference between 33 2444 
| _ Anſwer, 14. | 


4. —. ( 5 
, Anſwer, A — Ar > * or - 5 
5. What is the difference between L. 3 and 58. ? 
| Arfwer, L. 1448 — rhe = 4343 = 146, Byde 


6. What is the difference between 4 and; of? 
| * Anſuer, d 
"os What is the difference between 13 nag 

; Anſwer, 125% 


8. What is the difference between of c and 1 of 2) 
Anſwer, Fre | | 


Src. IV. MULTIPLICATION or VULGAR FRACTIONS, 
In Multiplication obſerve, 


1. If any of the faftors, or esch of themy be a mit aber, i it 
muſt be reduced to an improper fraction. 


2. If one or both be 1 — they muſt be reduced 
to fumple ones. 


n. sse. v. ARITHMETIC. * 
3: IF they helongto different denominations, they mult be brought 
to fractions of the ſame integer. 


4. Then multiply the numerators, for a numerator to the product. 
5. OY the denominators, for a de 2ominat 


4 ator to the * 
he | 
EXAMPLES, 
1. Multiply 4 Into 2. Auf, -l. 
2. Multiply 34 into 5, es, or 183. 
i Multiply z of & into 7. xf rs or 5. 
4 Multiply L. I into js. INR 
5. Multiply 54 into . . 


6. What is the price of 15} yards of cloth at 153. 6d, pee yard Þ 
uur, I. 12: 4:11. 


J. What is the ure camtens of is de 8 inches by 14 
feet 4 inches? = Anſwer, 2385 feet. 


8. What is the priee of 15 Cw. of fuer at 528. Gd. per 
(ey: Anſwer, ae, 102, a *. 7" per 


SECT. v. 8 or W W | 


Here obſerve the three firſt directions laid down in the laſt ſecs 
lion: Then, 


1. Multiply the numerator of the dividend into the denominator 
of the diviſor for a numerator. 

2. Multiply the numerator of the diviſor into the denomina cnominatgy 
of the divided for A 93 to the quotient. 


EXAMPLES. 


1. Divide 3 1 by £ *  Anfever, Hels 
it " Divide ie 34 by „„ . 


4 eee CC 


£ 
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. Band 151 yards of cloth for L. 12:4: 155 | what was that 
per yard? Anſaver, I 5s. 6d. 0 

6. The ſquare content of a room 152383 feet, and ene of i its des 
147 feet; what i 18 the other ſide ? en, 5 164. 

7. What number, multiplied by 4, will produce 253 Anſwer, 
425. 

8. Divide L. 276: 16:8 zamong three men, each to have an equal 
ſhare, and a boy to have + of one of the men's ſhare, Anſwer, 
L. 75: 10 to each of the men, and L. 50: 6: 8 to the boy, 


— 


QUERIES. 


1. Why is 2 mixt number reduced to an improper fraction by ad- 
ding to the product of the denominator and integral part, the nu- 
merator of the fractional part for a numerator, and then A 
the given denominator for a new one? | 

Scl. The product of the integer into the devowigatar increaſed 
by the numerator, expreſſes the fam of the parts contained in both 
and the ſame Seen being ſtill applied, the quality of thoſe 
parts is retaincd. 

2. How comes it that che products of the numerators and deno- 
minators of a compound fraction, give a ſimple — of the ſame 
value with the compound one given { FRE 7 
Sol. The (continued multiplicarion of the numerators and denos 
minators reſpectively, brings each to the quality of the loweft name, 
ſo that the numerator expreſſeth the number, and the denominator 
the quality of the parts contained in the fraction. | 

How comes it that fractions when abridges by a common di. 
| * ſtill retain the ſame value? 

Sol. The ſame difference ſtill endif between any two be 
whether multiplied or divided by the ſame number, for 2 of a ſhil- 
ling & 8d. = 1 = 45 = 16 halfpence = 4+ = 32 farthin s &c. 
and the fame reaſon is applicable, to any two numbers whatever, of 
which the one may be conſidered as a numerator, and the other as 
a . 

In what manner are fractions having different . 
e to others having one common denominator, without de- 

ſtroying the equality? 

Sol. By multiplying each numerator into all the different given 
denominators continually for the numerator, and the denominator 
continually for a common denominator. Hence, ſince the numera- 
tor and denominator of each fraction is equally multiplied, the oo 
tions produced mult be rn. „ 1 


5 1 
„ / 


— — 


ser. V, ARTTHMETIG: , "oy 
5. In multiplying by a proper fraction, why is the product leſe 


than the multiplicand ? | 
Sol. Becauſe the multiplier is leſs than 1. 


6. What is the uſe of the laſt proceſs in addition and ſubtraction 
of fractions? . 


Sol. The fractions to be added or ſubtracted muſt either be in that 
ſtate, or reduced to that ſtate, that all the numerators muſt repre- 


ſent things of the ſame denomination, both abſolute and relative, ſo 
that their ſum may be a number of ſuch parts as the common de- 
nominator expreſſeth of the ſame common integer, Hence, when 


the denominators are different, till the fractions aye reduced to one 


common denominator, addition and ſubtraction are impracticable. 


J. How comes it that the product of proper fractions is leſs than 
their mm;; 7 e l | 3 

821. The more any whole number is increaſed, the farther will its 
value be removed from its relative unit, and tlie farther any fraction 


is removed in value from its relative unit, the greater always will its 


denominator be. Therefore: +. = 1 but X + = 7+ ; 
8. How comes it that the product of the dividend's numerator 
and diviſor's denominator, gives a numerator to the quotient in di- 


viſion, and the product of the other numerator and denominator, 4 


denominator to the quotient ? 


8e. The operation is the ſame as that by which fractions are 


* 


reduced to one common denominator. Therefore, the diyidend con: 


tains the diviſor as often as its numerator did that of the diviſor, 


for having one common denominator, though no mention is made _ 
of it in the rule, the factors are in the ſame ſtate with reſpeſt to each 


other, as whole numbers: For: = 4 + 4, 


— 8". 1 7 . a 
q Y rn 3 4 2 * * s 1 n 8 . —_—_ * 1 Vas - " 
r . 8 2 8 3 * * ad bee nn n AN \ 0 
e Mc, 4 = 0 3 0 N & . © 


wards in the other, 


1 
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CHAP. . 
Or Dreiuar | FRACTIONS. 


INTRODUCTION. 


Drcrwmar Fnac foxs, the invention of Joannes Regiomontanus, 
continue the decreaſe of an unit, which is the common boundary in 
the numeration of integers, to as many places towards, the right, as 
the increaſe of numbers can be carried towards the left; the flux 
downwards in the one being in the ſame proportion as the flux up; 


4 4 


1. From the foregoing definition, it will be eaſy to conceive, that 


in decimal fractions an unit is ſuppoſed to be divided into 10 equal 


parts, c2ch of theſe into 10 other equal parts, each of theſe laſt intq 


* 


To other equal parts, ad inſinitum. 


2. Hence alſo it will be obyious, ſinge equidiſtant places, on the 


left and right of the place of units, come under ſimilar names, it 


will not be neceſſary to write the denominator of a decimal fraction, 


it being ſufficient to diſtinguiſh the integers from the decimal places 


by a point or comma: as, 5. 5 =5 rg: 67-25 =07rg5: 945-125 2945 
2. FN 87. o 228 2 = 75 N 5 5 8 ; z 2 5 5 
1e 8. 0 =0Jrep 1 5 | 
2. fs the {lux of increaſe is to the left of the units place, and of 
decreaſe towards the right, it is plain, that a figure ſtanding in the 
ſecond place after the point will be only 4 of the value of the ſame 
ligure in the firſt place after the point, in the ſame ſenſe that a fi- 


gure in the units place is only A, of the ſame figure in the place of 


tens. For this reaſon, ciphers ſtanding between ſignificant figures 


and the point decreaſe the value of theſe figures, in the ſame pro- 
portion the ſame number of ciphers on the left of the point would 


raiſe the value of the figures preceding them. Hence alſo ciphers 
on the right of ſignificant decimal places have the ſame effect as 
ciphers on the leſt of integers, which in both amount to nothing, 
Hence .59=.5, for T=: But .05 =5+10, | | 

4. Since the decreafe in decimals is carried down in one uninter- 
rupted chain trom the units place, it muſt certainly follow, that de- 
cimal places are added, ſubtracted, multiplied, and divided as inte- 
gers, unleſs in ſome initances the decimal expreſſion fall ſhort of the 


> £5 $ _ HW» 


at — e 
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— 
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f 
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When the decimal expreſſion is exactly equal to the vulgar; the 
decimal is, in that caſe, ſaid to be fume 3 ; hut when there is a repe- PE 
tition of the ſame figure or figures, it is, in that caſe, called infinite 
or interminate ; which figures alſo acquire other names from the 
manner of their repetition. 

From this brief account of the nature of decimals, their excellency, 
in computation will be pretty evideit 3 but ſtill more wlien we come 


to the actual application. 


 SecT. I. REDuUCT1ON or DECIMALS. 


Caſe I. To reduce 4 J. ulgar Traction toa Decimal. 


1. Annex ciphers, or ſuppoſe them annened to che nuierdion 
for a dividend; ' 

2. Divide by the denominator ; and if the quotient has as many 
places as the dividend had ciphers, and nothing remain, it will be 
equal to the fraction given, and be a finite Oe” 


* 


Hence will ally the {loving varieties: 


1. When the den6minator is found | in the e bay Ing bne 
ri N annened. 


EXAMPLES. 


Ei 8) 50. | 
Reduce ; ts 4 decim aß 
e eh 3 FT 52 ; 
Here the | Uiviſor | is found in go, and the quotient terminates in 


three places 4 wherefore . 625 is a finite decimal, and exaCily equal 
e „„ . | | | 


Reduce 4 to a decimal: Aiifever, . ) 54 
Reduce 3 to a decimal, , Anſwer, .125: 
Reduce ; to a decimal. — fer, 875. 


2. Whey: the diviſor cannot be found in the nitmetator creaſed 
with 3 2555 o is the firſt place in the e „ EI 
K 2 - | EC. 
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„ 
Reduce F, to a decimal. — 
. 0625 
Reduce 7, to a decimal. „ fs. * 
Reduce y to a decimal. | Anſwer, 0125. 
Reduce v to a decimal, 5 ets luer we! 5. 


When the 1 repetes the ſame figure or figures ſuocel: 
Keely, the quotient is called a ſingle repetend, and the repeting figure 
is marked with a _ above 15 for the inke of enen 


EXAMPLES. 


£1 3) fo 
Reduce + to a decimal. e 


a 
3 
N 3 


Here the remainder 1 and the quotient figure 3 would repete 4 


infinitum ; wherefore, when the quotient .3 is diſtinguiſhed with a 
point above it, the calculator knows how far to continue it. 


Reduce 5 to a decimal. "287 fo Aer 85 3. 
Reduce I; to a decimal. Anſwer, 916. 
Reduce 445 to a decimal, . , 996. | 


In the ſirſt ee of this variety. 3 is a pure repetend. 


In the ſecond, 37 i is called a mixt Oy z the firſt figure 2 4 
ing finite, and the ſecond interminate. 

In the third [ones ah e, the fir{t two 8 are finite, and the third 
interminate. 


In the fourth, the firſt three ons are roars and the fourth i in- 


terminate, 


Z Bac ARITHMETIC. 


4. When the ſame figure or figures repete after a certain rota. 
tion, the quotient will be a pure or mixt circulate, and the firſt and 
laſt _ of the circulation . be marked as e 


I e 
| „„ 11) 100 : ; 
Reduce r to a decimal. — | 
EE 4» »0g09a pure circulate, | 
Reduce 7 to a decimal, Anſwer, . 14285). pure. 
Reduce * to a decimal. Anſiuer, 321428 57 mixt. 
| Reduce r to a decimal. Anſwer, . I 36 mixt. 
a Reduce 43254 to a decimal. Anſwer, .89043902 mixt. | 
"The roafbin of this reduction will be abundantly plain, if it be 
conſidered, that, by the addition of ciphers to the numerator, it is 
multiplied by I, and as many ciphers annexed to 1, as the quotient 
conſiſts of places; and therefore the numerator and denominator 
are increaſed in the ſame proportion; and when there is no remaiu- 
der, the decimal expreſſion is exactly equal to the vulgar. 
If there is a remainder which either repetes or circulates, the 
quotient will be leſs than the fraction from which it was reduced by 
a fraction, of which the remainder is the numerator, and the diviſor 
| the denomirator, in the laſt place of the quotient. Thus the re- * . 
1 mainder 1, in the firſt example of variety 4th, is Ir of +5555 
| Hut in this caſe alſo, if the repetend be multiplied by the denomi- q 
2 nator of the given fraction, by carrying at 9 on the right hand, it 4 
will reproduce the numerator, with all the ciphers ſuppoſed to have ; 
been annexed, 4 
More examples to facilitate practice. | 
i. Reduce r to a decimal. Anſwer, og. 3 
2. Reduce g to a decimal, Arfwer, .076923- 4 
; 3. Reduce Fr to a decimal. Anſiber, .097 56. ; N 
24 4. Reduce F; to a decimal. Anſwer, 263157894 736845 105. 4 
4 5. Reduce r to a decimal. Anſwer, .076923- 4 
5. Reduce r to a decimal. Anſwer, 0322580645 161. | A 
* 7. Reduce 5 to a decimal. Anſwer, . 14285. x ; 
| 8. Reduce 4 to a decimal. Anſwer, 4. N 
9. We to a decimal. Anſwer, 27. 


| 10. Reduce 77 to a decimal, OR 9144927, e. * g 


Kat 
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| Caſe II. To 2 EY the divinial expreſſion back 5 the vulgar. 5 


1. Finite decimals are reduced to the vulgar expreſſion, by bring- 
ng numerator and denominator to their loweſt terms. N 


E x A MPL ES. 


1. Reduce :4 to its equivalent vulgar expreſſion. Anſwer, 2. 

2. Reduce . 85 to its equivalent expreſſion. Anfaver, 18. 

3. Reduce .675 to an equivalent vulgar expreflion. An/aver, 2.7; 
4. Reduce .5375 to an equivalent vulgar fraction. An/wer, 44, 


2. Decimal fractions terminating in repetends are reduced to the 
vulgar expreſſion, by multiplying numerator and denominator by 
any digit that will exterminate the repetend ; remembering always 
to carry for gs in the repetends loweſt place, and then finding the 

loweſt terms. | = — Hh | „ 
: KE X AN 5 
1. Reduce .833 to its original vulgar expreſſion. Anfaver, 12.5 
2. Reduce 227083 to its original fraction. Anfaver, 122. 
3. Reduce. 57472 to the vulgar expreſſion. Anſwer, Ar-. 
4. Reduce . 999305 to the vulgar expreſſion. Anſiber, 4442. 


3 If the decimal expreſſion terminate in a pure circle, place th& 
tirculating figures for a numerator, and as many gs for a denomis 
hator, then reduce to lower terms; ; 


EXAMPLES 


1. Reduce .o9 to the vulgar expreſſion. Anfiger, vn: 

2. Reduce .18 to the vulgar expreſſion. Anſwer, Fr. 
2. Reduce 36 to the vulgar expreſſion. Anſwer, Tr 
4. Reduce 81 to the vulgar expreſſion. Anſwer, Pr. Fs 
B. If the decimal expreſſion terminate in a mixt circulate, ſub- 
, _ tradk the finite part from the whole decimal, the remainder will be 


* 


"if 
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the numerator ; and as many ciphers as were plac in the finite 
part, annexed 1 as many qs as the circle conſiſted of places, will 
be the denominator z * 1 may be reinen to lower terms 
- Whcn e WRT EA 


EXAMPLES. = 2 


1. Reduce 890439141 to the vulgar ne Anſar, 3 5 - 
2. Reduce 91071428 5 to the vulgar expreſſion. Anſiuer, . 


. 3. ne 014205 to the vulgar expreſſion. Anſwer, d 

; Caſ e III. To 8 the common diviſions and ſubdiviſions of any relative 8 

4 whit to the decimal of 18870 or any unit n to the „ 1 
5 

* 

5 


1. Reduce the given a to Ghe vylgar expreſſion. 
to Reduce as noſe in | Caſe I. 


EXAMPLES, 


Reduce 9d. to the decimal of a ſhilling. 
9 rs. Wherefore 12 5 = 


75 Anſwer, | 


ye i” 


/ 


Reduce gd. to the decimal of a pound, _ 5 
ES 2: wherefore 240) 900 | 


«0375. Anfwon, ©: 244 


Reduce 18s. 4d. to the decimal of 4. 
185. 4d. 28 or 43: wherdfore 1 


-916 fer: TT. 


Re 198. I 16 to w . 
198. 113 Id. 2 1 an ) 9590. 


\ »» 


- | | £Y SY 4 
. 9989583 Anſwers, 
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Reduce 15. 6 1d. to a decimal. 
15s. 61d. =345 or 13+ 3 vherefore 192 3 1490 


7760416 . 


It is much more Aptos to divide by the component parts of 
the diviſor, thus. 

1. To the given number of the loweſt denomination affix ciphers, 

and divide it by the number of that which makes an unit of the 
next ſuperior denomination. 

2. To this quotient prefix the given number of units of the next 
higher denomination, or a cipher for them, if no units are given 
and divide by the number of units of that denomination contain 
in the next ſuperior. 

3. Procced thus prefixing and dividing throughout the who, 
2 the laſt quotient will be the decimal ee 


EXAMPLES, 
| Rednee 17S, 6d. to a decimal. 


12) 60 | 
— Here it was e e in dividing by 20, ta 
2 75 uſe the cipher, as ciphers muſt be annexed to the 
— remainders to bring out the _— 
„% Anfr. k din | 
| Reduce 158. 52d. to a decinul. : 
i e Pan 
Here the diviſion by 12 terminates in a repe- 
12) 8 tend, which is affixed to the laſt remainder in the 


next diviſion, and mor. a cipher, to bring out 5s 
20 154583 quotient, bl | 


„ 


—— 


772916 Arſeer. 07 


Reduce 178. 4 ;d. to a decimal, 
4 5 10 e 10 


120 "Sans a cipher was . for 
— pence. PR 55 
$3 1702083 | 


$510416 Anſwer. 


”"—= 


* 


Cy 
10 
ie 


or 


Bec“. I. ARITHMETIC 


. Reduce 2 feet 1 I inches to the decimal of a yard, 


Reduce is. 41d. to a decimal. e 4% et 3 * 
2) 10 „ 
i | Here a cipher was prefixed to the 
| aſt quotient, becauſe 2 was not con- 
2) 1375 tained in the ſhillings, 1. 
6875 " Infover.. | | _ 
| Reduce 44d. to the decimal of 4 pound. 
2 10 
1 5 Here a cipher was prefixed to the 
_— - lt quotient, becauſe there were no 
270375 1 ſhillings: | 


01875 Anſwer: 
Reduce 3 rs. 18 Ib. to the decimal of 1 Cut. 


49 18 
8 Here the diviſion is made by the compo- 
7 ) 45 5 nent parts of 28; and, in dividing by 4, the 


_ 


— figures of the circle are annexcd, not Fiphergs 
4) 36428571 to bring out the quotient: | 


.9107 ny Anſwer | 


Mts ore example to facilitate prof e 


1 Reduce 3 qrs. 15 Ib. to the decimal of 1 Cwt: 


Anſwer, 8839285 7 14 


2 Reduce 11 02. 19 dt. 23 gr. to the decimal of 1 lb. troy: 
Aifwer, 99982638. | 


3. Reduce 25 gallons 7 pints to the decimal of hogſheads 
Anſwer, 410714285. 


J. Reduce 1 foot 8 inches to the decimal of a yard. 
Anſwer, s 5. | 


Anſwer, 97. 5 


L 


Su * « R 4 

4 . o " 5 8 ! * 3 2 - #4 coat Fs: be. 
: 4 Sha 2 of alle . 8 Pe 2 OJ Une” G n n & r 

„ ˙ ä, ....˙ëwu·;m é ] ö. . ̃ . ds . 2 2 


02 ELEMENTS OF Cn. N. 
6. Reduce 2 3 hours 59 minutes to the decimal of I * 
Anſwer, . -99930 5. 


7. Reduce 47 gals. 3 quarts to the decimal of a butt ale meaſure, 
Arfwer, 9947916. 


8. Reduce 11 ſacks 1 wey 6 todds to the decimal or a laſt of wool 
Anſwer, 99679487 i. 


Caſe IV. Te Sad the value of « a decimal. | 
'This caſe admits of three varieties. 


1. To find the — of a finite decimal. 


1. Multiply the given decimal by the number of parts of the 
next inferior denomination contained in an unit of the integer. 
2. Point off from the product ſo many figures to the right Hand 
as there are figures in the given decimal; then on the left of the 
point are parts, and on the right a decimal of thoſe parts. 
PE. Reduce this new decimal in the ſame manner to the next in- 
erlor denomination, point off as before, reduce again, &c. till the 
| — laces become ciphers, or . be no denomination left 
for am _ 


F EXAMPLES. 
BD 1. Value L. £875. 275 


——— (— 7 
. 1 


17 /%/nf˙ TH? 
12 . 
e Anfwer, t 78. 66 
2. Value L. 0687 Þo6875 
4 5 _ „„ Top 


1.37500 

„„ 
— 

= 4-50000 18 
2.00000 


3. Value L. .375- Anfaer, 7s. 6d. | 
3. Value. .01875 of L. 1 Sterling. Anſwer, 43d. | 
5. Value 99375 of a tun. Anſwer, 19 cwt. 3 qrs. 14 15. 
| 6. Value 475 of a 1b. troy. Anſiuer, 5 0z. 14 dt. @ 
e. 7. Value 875 of a chalder. Anſwer, 14 bolls. N 
ö 8. Value 945 of a day. Anſwer, 22 hours 40 min. 48 ſec, 
9. Value 975 of a yard. Anſwer, 2 feet 114 inches. 


vn 


* 


II. 1 value a decimal terminating in a repetend. 


Carry at nine in the product of the repetend, and where a cipher 
occurs on the right of the multiplier, annex the repetend for it in 
the product, — | | 


„ 
x 1 


EXAMPLES. 


1. Value L. 85 10416 85 10416 
| | | "> 7 


. 


1 7.208333 
| 1 


-2500000 ; 
- 4 ** = 


9 


1.0000000 | 

Regt 

77291 
20 


15.458333 
12 


IE Nt 1 
2 2 « 5 
A 8 * 


= 
wet 1 
. 
3 N 6 Þ 
3k RAS Sn ee A 


ren 


3- Vale. 955305 of a . Aifuer, 43 hours 59 minutes. : 


1 Value 99982636 of a 15. roy: * 11 02. 19 |. * 
ains. . 


" Value 97 of a 2 Aiſuer, 2 feet 11 x inches 
6. Value .3 3 3 of a Cyt. Ault 3 qrs- 97 w. 


7. Value. 166 of a year, Anſwer, 60 days 20 hours, 


III. To value a decimal terminating in a circle, 


To the product of the laſt figure of the cirele, add wet tens in the 
product of the firſt figure of the circle into the fame multiplier, 


EXAMPLES. 


I. Value 910714283 vt. 


910714285 | ; 
5, 2 lere the tens in 4X7 are 
— . 
Qrs. 3642857142 
F Here we begin with the laſt 
— — figure i in the circle 1, and add 
Pe the tens in 7X4to 7X1, a 
ws 9 Rey | the product ends in a repetend. 


: Lib. $83: „ 


* 
2. Value 60714285 quarters of 1 Cort, f 
| 66714285 
7 


42499999 
Y 5 


: * 


— 


Lib. 17. „ 


GECT- II. 


3. Value 4²8 571 a a — Sterling;  Anſaver, 85. 65d, 


a Value 67857142 L. Anſwer, 13s. 6$d. - 
7 Value 857142 of a th troy. Anſwer, 10 oz. 5 dwt. 175 gr. 


6. Value 556743450 Cut. . 3 Las 4 Ib. 


Spex, II. ADDITION OF DzcxnaL FRACTIONS, 


Place the given nambers, hotties pure decimals or mixt, fo as 

places of the like kind may ftand under each other ſucceſſively, 
will all the points be in one and the fame column, the blanks on 
the left of the integers and on the right of the cores In the 


addition there will ariſe three varieties. 


I. If all the FRI are finite, add as in whole 3 and 
from the ſum point off as many places to the right as the longeſt of. 
f and the ſeparating point of the ſum 

will be in | the fame column with thoſe. of the numbers to be added, 


the given decimals conſiſted o 


EXAMPLES 


74.1525 375 


687.417 44535 
955 . 0125 
6.0375 435 
„ 4 
06875 
„ 161910 


4 


84.2 
S, 
347-125 

694.0375 


E 


0-95 


boat '* a »” C 


| 1268.5 57125 


8 
8 
2 71 
2 . 
8 # 
F 


then 


2 
- BY 


Reduce and add as follows, 
L. 196 17 6 = I. 196.875 
%% 
1 3 = 67.7125 
45 © 9 = 45-0375 
36 16 6 WT; : 825 
9 10 6 2 9-525 | 
* 4634375 
„ $95 10 1% = 395.5468628 
N 75 20 
: 10.937500 
er 
11.250 
: ” i 
2:99 
| Reduce and add as follows, 
K x56 19 3 = 
074 1F 9 3 
$449 10 114 = 
674 4 81 = 
6 
b 
8 of = 
1 5 = 2922.522916 


II. When all or any of the given decimals repete, give every re- 
tend the ſame number of places, and one place more than tlie 
e finite, and for every ꝙ in the right hand column carry 1 to 
ze ſecond column, but in every other column carry at 10. 


OF Caar, IV, 


| Srer. II. | i ART 


* 


TTY 


27-45625 „ 2338.33333 
18.908333 * 98.416 3216.441666 
39.503333 84.25 4520833 
65.0375 „ 23829166 
9-047916 1 33.916 40.125 
„„ „ | 8 1 
234.3056416 - an t0r7.62916 
Reduce and add as follows. F 
L. 76 13 4 = 76.6666666 | 
97 6 8 . = 97-3333333 
1 4 314.1666666 
19 14 3? = 19-7145833 
. 14. 0291660 
is o'ot = 18.0010416 _ 
17 19 114 = 17.9989583_ 
. 15 15 64 = 15.7760416 
273 13 84..'=_ 213606003 + 27 
| , 20 


LR 3.729166 
C 


8.77 


— % l 
rr 
— — 


—— -< 


s | £4.iutWOor Gti 


Reduce and add as follows. | 


L. 159 7 


„ 
> *7 5 43 
346 13 4 = 
$19* 18 © = 
„„ 
11 11 = 
7 4 7 0. 
„ 55 
1324 11 Fo! =. 1324-56 


III. If an or any. of the given decimals terminate in a clitie, maks 
All the circles ſimilar and conterminous, find the number of tens 
to be carried from the left hand column of circles, and add them 
with the right hand calm; ; then proceed as in linite decimals. 


* 


Nes t. Similar kircies ze ſuch ah confiſt of an equal number of 


places; and unlike circles may be made ſimilar thus: 


Find the leaſt multiple of the ſeveral numbers öf the places i in 
the given circles; and extend each of the given circles to as many 


places as there are units in the leaſt multiple. Thus, 09 and 481 
are diſfimilar, becauſe the one contains two places, and the other 
three; wherefore, ſince 6 is the leaſt multiple of 2 and 3, if each 
bt them is extc nod to ſix e they will be ſimilar. 


* 


* 


5 3 :5g0g0g 5 
481 = 481481 


Note 2. Conterminous clecles are Ben as bee and end at ihb 
ſame diſtance from the ſeparating point; and, ſince any one of the 
Circulating figures may be made the firſt of the circle without chan- 
ging its value, circles may be made conterminous thus: 

Set aſide, by a circulating point on the left, a number of places 
equal to that of the longeſt finite part, and then prolong the ſeve- 
ral circles to as many places as will make them ſimilar. Hence, 


5403 = $4636363 
:9148 = 91481481 


1 : 5 
PET IPD 2 i 8 8 5 
bs 0 28 3 3 
2 . 23 A: 7 3 ; 5 
. „„ ̃ ens HEM. A 
* 5 gs 2 eds ER; © 
1 — £ » 1 7 ? 2.25" » Ws 


„ler. i.. ARITHME T 1. Y 
EXAMPLES. _- 


3 = .q28571 485) fo = 35714268 
$ = .857142'= 857142 of = -03846153 _ 
ir = 45 = 454545 22 = 67857142 
17 . 30 = 37% % © of = 27272727 
— „3 4804814 
2. 3 | | — — 
| 1.49505124 
Radu and add as follows. 15 
L. 187% = 18. 185714285 + me * 23 8 
25 Pr 25. int ns | Se 2 
144 = 145 1 78. * 
291 = 29-75 So S195 = 
357 = 35:875, 66% 
2447 = 24013333333 | — — 
325 = 32.777777777 „ 5 


1317. 520007215 


to ſive places; and if they do not become finite then, to add one 
to the ſum of the right hand column for half of the number of Os 
cimal lines given that were not complete. 
E X A MPLES. 
| Reduce and add as follows. 


Lib. 02. divt. gr. 7 „ Cwt. Q. L. 
5 514 11 19 :13 914% %/%/%ͤ —ͤ g74 3 wm 
bb 85 9 14 I1 = 385.81024 , 647 1 
he i 57 $ 15 9 877307 785 2 23 = 
m- 77777000 945 2 19;= 
ee 675 1 11472 
ces e , © 974; N58 
5 J 1015-46250 — 
555 
20 
IIs 


'M all caſes of practice, it will be ſufficient to carry the decimals 


a = * 
—— . 


in integers. 


Miu en. 


Sect. III. SUBTRACTION or DECIMALS. 


Place the minor under the major, ſo as the points may ſtand in 
the ſame column; then, in finding the remainder, there will be 


three varictics. 


I. When both major and minor are finite decimals, ſubtract as 


EXAMPLES: 


From 410.0375 Q 978.0125 6415. 00325 
Take 56.1275 89.875 9563.013625 
Rem. 353.911 338.1375 545 1.989625 
Reduce and ſubtract as follows. 
IL. 1741 13 6 = | L. 917 16 82 
= 987 15 9 = SE,” | $76 17 44. 
753 17. 9 = 7538875 


* 


II. If either or both terminate in repetends, carry the repeting 


figure one place farther than the finite factor in the firſt inſtance, 


and make the repetends conterminous in the ſecond; and in both 


| caſes borrow ꝗ in the right hand place, but no where elſe. 


'EXAMPLES:. 


From 7415-333 875-0375 810.333 
Take 568.1257 59777777 5 79.606 

; N * ; * — — | 5 3 
Rem. 6845. 207 277.2597 2 5 5 230.666 

From L. 714 134 1. 119 11 2 L. 54 1 62 
Take 335 16 8 19 1860 -: 2c 1% 


Ser. V ARITHMETIC N 
III. When either or both factors terminate in a circle, prepare 
the factors as in addition; and if the figure in the left hand column 
of the circle in the minor he greater than the figure in the fame 
place of the major, add 1 to the right hand figure of the minor be- 


EXAMPLES. 
rom 35=-925925 r 64265 , 34=-9285714 
Take 4 . 57148 *. 17857142 4 · 66666 
Rem. 354497 . 
| SECT. IV. MULTIPLICATION OF DECIMAL Ss. 
7 7 
Point off ſo many decimal places in the product as are in both 
ſactors; and if the product hath not ſo many figures, prefix ciphers 
for the defect. Here there are fix varieties. | 
I. Tf both factors are finite, or conſidered as ſuch, the product 13 
{ouyd as in integers. x 
; EXAMPLES. 
$ h | | N 
; 74567.8 M DS 7 
T9” 8 42353 
25 725.8910 058875 10. 95625 01013375 
; II. If only one of the factors be finite, and the other terminate 
: in a repetend, multiply by the finite factor, and carry at nine on 


the right hand: Before the products are added, they muſt be made 
conterminous z and, in adding, carry at nine in the right hand co- 
lumn ; If the multiplier has ciphers on the right, continue the rer 
petend for them in the product. F 


* 


EIT 
— e 


z 
- 
| 
1 
[ 
l 


«4 
— — 
Wa prot 


W | ELEMENTS OF Cur. WW 


EXAMPLES. 


27-883 | _ -37083 53824 
8.75 500 -0345 

| 139416 135-4166 : 269122 
1951833 = l 
22396666 „ | „„ 
243. 97916 1 2 018569433 


III. If one of the factors be finite, and the other circulate, mul- 


tiply by the finite, and to the product of the right hand figure of 


the circle add 1 for every ten in the product of the left hand fi- 
gure, then multiply as in finite decimals ; but prepare and add the 
products as in addition of circulates. If there are ciphers on the 


right of me PETE: contigine e figures in the circle for them, 


EXAMPLES. 


— 865. 357142 47-857142 
: e142 ord mo 
9204878 44326765714 23928574 
184097560 605749999999 3828571428 
3221707317 69855142857 —üññj6é 
— — 232257 857142857 38525000 
34-15009759 — | 


arge 


IV. When both r repete, find the product as in finite de- 
cimals, and afterwards multiply it by 10, and divide by g for the 
true product: or, reduce the repetend in the multiplicr to a vulgar 
fraction, and take parts of the multiplicand for it. ET 


EXAMPLES: 
365433... _ - JAR 63 
3 
— 116.273 
103.750 1 
"NO 
9) 1035. 500 
115-277 * 
1 $74-6 Ln - 
= = r 35 | 
9) 1724.0 1724.0 e 
5 5 5 3) 287-33 for 3 7 Ws 
6 1915 95-77 for 3 F | 
45973 | 95-77 ys, 5 
17240 
| | 2202.88 
2202.88 * 


Multiply 876. 83 into 5. 6. Anſwer, 4968. 72. : 
Multiply 597. 6 into 8. 83. Anſwer, 5 279. 38. . | 

Multiply 845.5 into 97.2. - Anſwer, 6 5295- 67901 2345: 

Muluply 973-8 into 4.7. ym 465 3: 624691 35 7. 

v. When one of the ae is a circulate, ad the other a repe⸗ 
tend, make the circulate the multiplier, ſubtract the finite part from 
the circulating, the remainder will be a new multiplier, whoſe pro- 


duct, divided by as many nines as the cre contained figures, will - 
quote the true a 


: EXAMPLES. 6 os ? 

4 | 2 3 * 436 N 8 8.02083 X 72 5 ; 

= 432 4 1 72 1 M 
99 ö 91 14. 436000 | 4 2 15 99) 577-50000 


ELEMENTS OF ce 


79 
Multiply 2 35. 01 into 3.26. Anſuer, 766.9031. 

| Multiply 32.7 into 47. Anſwer, 14-89. 
"Multiply 24. 013 into 7. 18. Anſwer, 172-4593- 
Multiply 257. 8 into 45. 63. | auer, I 1769. I, 


/ 


C ©, a cipher would RE 
becn annexed to the diviſor. 


Vl. If both factors circulate, prepare the multiplier as in the ll. 
variety ; multiply as directed in variety 3. ; the product, divided 

by ſo many nines as were figures in the circle of the multiplicy 
will ee the true product. 


EXAMPLES, 


Mattdpty 32142857 into 6.81 . 83. 57428 * 2. 18 
681—6 K 2 5 os 216—2= 216 
160914285 1 „ 32144571 
2249999999 ; 53574285 
19285714285 1071485714 
99 ) 21.696428571 99 ) 11572-0457 
15158844 1 116. 8893506 


Note, The eaſieſt method in this and the laſt nk | is to take parts 
of the multiplicand for the vulgar expreſſion of the e part 


of he multiplier. 
EXAMPLES. 
e 
5.45 = vr 


11) 3922- 67 1422 Product of 5. 
3 56. eee Product of {414 


4279-277914 3 


art 


810. V. ARITHMETIC 1 


Multiply 89.9107 14285 into 4:36: 
DS 1 


3 


11) 359.642868)142 
2332.694805 94 


* WM] 


A” 


392-337662337 | 


| Maltply 674-5748 into 8.72. Anſwer, 587.1987, 


Sect. V. Division or DEciMALs: 


When the quotient is found, there muſt be ſo many places point- 
ed off from it, for decimal places, as, with the decimal places in the 
diviſor, will exactly equal the number of decimal places in the di- 
vidend. | | 1 | 

The application of this rule is rendered extremely eaſy by the 
following directions. | 5 , 

1. When there is an equal number of decimals in the divifor and 
dividend, the quotient will be a whole number: . 

2. When there are more decimal places in the Uiviſor than in 
the dividend, annex ciphers to the dividend till the places become 
equal, and then the quotient will ftill be a whole number. 

3. When there are more decimal places in the dividend than in 
the diviſor, point off ſo many places from the quotient as make up 
the difference. 5 

4. When the whole quotient will not make up the exceſs of the 
number of decimal places in the dividend above the diviſor, pretiz 


ciphers to the quotient to make up the defect. 


EXAMPLES, 


75) 588,75 (785 p. 1. 75) 58875. 00 
525 55 „„ Es 78 ο Br 
637 „„ 75088875 
i 600 | | 
—— IE | . 7785 p. 3. 

375 75038875 


; | 55785 p. 4. 


9 2b Eu rs oF Chr. N. 
3,55 974678, 9h 
4-85 ) 87438975 
56.5 ) 3797-6785 
89.5 ) 1.734087) 
In finding the quotient there will ariſe ſix varieties; ; 
1. When both factors are finite, divide as in inte; gers; and, 1 
mere be a remainder, after all the dividend is exhauſted, the 25 
ſion may be continued by annexing ciphers, till there be no re- 
mainder, or till the quotient terminate in a repetend or reve; or 
till yoo think al to limit it: a 
EXAMPLES. 


95 ) 74157 675 ( 78060. 71052631 57894736842 terminating i in 


665 [circle 
765 3. 25 ) 1 75 ( 23. 61538 limited at 5 places, 
1 | 050 
576 . "$018 
570 | * 
675 2000 
nw. I959 , 
100 . 5300 
* | 325 
500 | 1750 
. 1625 
„„ 1250 
13 ] 190 975 
= Go, &c. | 2759 
| 2600 
8 150 - 
1.45) 8347-9756 930.85) 37418.75 ( 


1 


6.75 ) 3087123 141.875) 976.8465 ( 


Srcr. b. ARITHMETIC. | 97 


I. If the diviſor be finite; and the dividend repete, Aide dl be- 
fore; but after the dividend is exhauſted, continue ms Ems, by 
annexing the repetend to the mn ores 


7 Py 


E X A MPLE 8. 


oa 50h: C 
or ö . 1 — — JIG — 
] : — Wi. - 
126 333 
111 759 
| 7 298 ; 
in 156 83 
cle, 34 | g 
92 2 
7 | 
3 . 


3) 7459-396 + 15 


3 ) 2486.435 


497-2871 
III. If the diviſor be finite, and the dividend a circulate, divide 
a5 before, but continue the diviſion, by annexing the Me in the 
circle lucceſſively to the remainders. 5 


8 E X AMP L E S. 


0: e . Z ; ; | 5 8 
8 I , eee ee 


———ů— 


7.5185 571% I a0; 


= _ ELEMENTS of eur vt. 
IV. If the diviſor ! is a angle repetend, multiply the dividend by 


a 9, and point off in the product the given . of Pc for a 


new dividend: 


2 A N. P L E 8. 


| 3 8 3 „ 2 1 
$478.45 6 5 149.716 2.3 67.748 
9 2 . 


— — ͤ 


6) 4930-605 +3 ) 46347.459 ) 60.9738 


—ͤ ä ——ůñͤñͤ̃ ͤ .. 


; 8217.675 15449.15 87. 105534 
f 8 x . So 4 
59879. 75 3 e + 7 
84198-845 8 3275940 + 5 
v. If the diviſor only terminate iti a „ repetend; from the while &: 
viſor ſubtract the terminate part, prepare the dividend as in the laft 


variety, and the quotient ariſing from theſe new factors will be that 


required : or, multiply both factors by any mw that will extermi- 
nate the repetend. 


EX A MPI E S. 


* 


683) 7588.16 2.37 159011564 
=] 9 WT ͤ 2v. 
6.15 829.344 2.14 683. 1104095 
111046243989 | 319-21047 


759. 61 1964 


3 


6831. 104058 


7 


7 
* 


* 


ser. vl. ARITHMETIC. 


R 
s @ 1! 


#7697 63 + 8. 16 1 + 515 


97685. 6 +483 | $7684.5 + 9.2 


VI. When both faftors, or the diviſor only, terminate in a circle, 
ſet the diviſor under itſelf, ſo many places; do the ſame by the di- 
vidend, and the remainders ref pectiyely, when the minors are taken 
from the majors, will be new factors Or divide by the mixt num. 


ber as in problem II. of diviſion of i integers. 


EX AMP EES. 


4.300 81.964 555.2312195 25 293. 866666 
41 31964 „ 2529386 
4-32) 81.14436 555. 3256672, 25293.6137280 
18.783416 
4. Ur | 81. 964 
| gor. .604 on 
b 


Divide 3748.83 by 5-18. Anſwer, 723. 459, &Cc., 


Divide 59478.6 by 8.99; Anſwer, 735 l. 2876, &&., 


SECT. VI. APPLICATION oF DEciMats To PRACTICAL 


QUESTIONS. 


| 1. There is a room 18 feet 8 inclies; 5 16 feet 9 inches ; how, 
many yards of N g doth it contain? 


Na 


% FLEMENTS OF. cd. v. 


Feet. Inch, 2) 
18:8 8 48.666 


" Re. 
174.6 
3 inch, 
2958 666 for 16 O 
9.333 for 6 
4.666 for hg 


9 ) 312.666 for 16 g 


34-749 . Leg. 


2. There is a piece of mahogany 19 feat. 10 inches long, 5 9 
inches broad, and 4 feet 4 inches deep; how many ſolid feet doth 
it contain, and what it is worth at 9d. per ſolid foot ? Eos 


7 ) 


19.833 
OS.” 

; 99. 1666 = 
4.9581 


e ee eee 


3 )104- 24 


47 : 


416.5 
34. 7083. : 


451 2063 ſolid fee 
| 9375 


Sa560416- 
315245933 
1353625 


16.9203125 = L. 16: 18: 4; YT 


3. There is a box G feet 6 inches RS? at one end, 4 ſeet 5 inches 
broad, and at the other 3 feet 3 inches; what is the tunnage, ſup- 


poſing the depth 4 feet 9 inches, and what will the freight amount 
bo, ut Le 3 *; 6 per tun ? 1 5 


Den 


Seer. VI. ARITHMETIS, | 


4 5 breadth at one end, 
3 3 breadth at the other, 


7:8 

3 10 mean breadth, 
Feet. Inch, „ 
1 Ml 3-83 


Ty 


99.66666 
12.45833 for 4 
6.22916 for + 


4,9 ) 11,8.3 5416 ſolid fees. 


2.95885416 tunnage 
e 


1479427083 
20711979166 
887656250 
887656250 


99861328125 I. 9 19:84 freight, | 


8 119.7226562; ; 
8 12 


8.671875. 
4 


. 


266875. — 


4. A gentleman ordered his eſtate, valucd at L. 7418: 19 : 6 to 
be divided among his four daughters, A, B, C, and D, in ſuch pro- 
Portion that A. thould draw + of it, B. 3 of it, C. + of it, and D. + 


. 
# 


”2 FLEMENTS OF Ca. 1 

of it, without prejudice of the one to the other ; required a 

we the proportion to be drawn by each, WED. * 
I. 7416 19 6 = L 2418. 975 


4 2 8 + + = $333 + 1 = 25 + 2 17 * 2 = 1.283 1 


1-283 | 7418.975 
2 


3) 3-859 ge 925 


* 


7) 77 4451. 385 


1 635. 9121429 2 = 2890. 50972 
3 | = 1927. 0643 

5781.01948 +45 4 | = 1445-25487 

| | 9 = 156. 28 
7418 975 fere. | 


Fe e a ſhip for L. 745: 13: 4, ha ſhould I charge for: 
of of that ſhip to gain L. 100 on the whole ? 
Anſwer, L. 80: 10: 95. 


6. Bought 577 yards of cloth for L. 47 : 18 P1 carriage and other 
charges came to 198. 8d. what did it coſt per yard ? 
| Anſwer, L, .8487 = 16s. 113. . 


7. In 37 3 ducats, at 43, Gd. cach, how many French crowns at 
28. Jad? Anſar, 6435. 


8. Divide L. 765: 6:84 among nine men, ſo as eight may how 


cunqual ſhares, and the ninth only + of a ſhare. 


To each man of the eight ; 88: 6: 14 | 
Anſwer, To the ninth, 56 17: 55 


9. What is the value of 13 Cwt. 3 qrs. 19 th of r. at L. 2, 
9s. 114d. per Ct. 7 
N Anſwer, L. 34: 15 * 


10. Divide L. 875 : 14: 6 among three men, A. B. C. ſo as A, 
may have 3, B. , and C. +? 
| W e 380. 7 53 B. 190-37 x, and 8 304. = 


ber V.. ARITHMETIC 8 


11. What will 46 Ib. 8 oz. 16 dwt. of cochineal coſt at L. 7s | 
35. 6d. ng Ib. ? 
Anſwer, L. 346: 19: 101. 


14. What i is the price of 16 ingots of ver each weighing 7 w. 
8 0z, 10 dwt. at 5s. pet os. 
Anſwer, L. 370: | . 


13. A capital ſtock conſiſts of 13 7 whereof A. has 1, B. 3. | 
C. 4, and D. 5: a dividend is to — made of * 1799 21 72 105 pro- 
fits; what will fall to each? 


 Anſaver, A. receives L. 138: 8; 71. 


© 14. W value of $473 groſs of incl, Ii nm 
per groſs? _ 
Anſwer, L. 14214: 11.1414 


| A bankrupt's eſtate is computed to pay 8s. 624. per pound 3 | 
how much will a debt of L. 375: 19 : 5 recover? 


AU 160: 16 : 83, 


% 


Stet: VII: Tar Hai a o Vaivarton OF Decruaus 
: "BY INSPECTION. 


t 


That the learner might not be perplexed with too many things at 
one time, we thought proper to introduce reduction by inſpection, 
when the computation by decimals otherwite was welt underſtood, - 

and to allow it an entire {etion. | 


I. To find the dein anſwering to ſhillings, pence, and rarihtbgs 
by inſpection. 


In buſtneſs, tliree places bf decimals are reckedlid exact invagh, a as 
they are ſufficient to bring out the loweſt denomination for which 
we have any coin.——The rule is, 

Half the greateſt even number of ſhillings gives the figure next 
the point; the number of farthings contained in the given pence 
and farthings, increaſed by 1, when their number amounts to 24, 
br exceeds 24, gives two figures more for ſeconds and thirds : if the 
number of farthings in the denominations under thillings does not 
exceed a ſingle digit, it muſt poſſeſs the third place, and a cipher the _ 
ſecond, unleſs there be an odd ſhilling, for 9 in either caſe, ) 
muſt be added to the ſecond place, *. | | 


- 


EXAMPLES. 


14s. 6d. = 625 for 6 X 4 T 1 = oz) 
. 12 ＋ 2 = .6.. 
| 2 a Ds > e i 
is. Ad. = 366 for 4 & 4 = 016, 
Ea © Wh E 4 + 2 = ( 


146. 13d. = 705 for 13d. — 5 frs. = ooh . 
ä 11g48. 2 ='.7 | $'.708 


g 


II. To value the decimal of a pound by inſpection. 


Double the figure neareſt the point for ſhillings, and if the figure 

in the ſecond place be 5, or above 5, reckon one ſhilling more, and 

take 5 from the ſecond place for it; then will the remainder in the 

Tecond place, or figure; if no deduction was made, together with the 
Ggure In the third place, be farthings, abating 1 for every 25: 


625 = 128. 6d. for2 X 6 = 2239. Gd. 
” and 25 — 1 = , = 6d. & 128. Gd. 


— 


766 = 155. 4d: for} Xn od. 1 ; 
; TY for 5 in the 2 add 18. od. 15s. Ad- 
16 firs = os, 4d.) 


1 


0 


875 
3 
66 
004125 

025 


166 
05. 
333 
375 
833 


i Un nen 


M un un 


y. 


ute 
and 
the 
the 


1 5 


4 
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1 QUERIES. 7 
1. In reduction to decimals, why are ciphers annexed to the nu- 
merator, before diviſion ? | Re 2 5 
Scl. To annex ciphers to any number is to multiply by 10, 100, 
1000, &c. conſequently the dividend becomes ſo many 10s, 100s, 


1000s, &c. and the quotient will conſequently be of the fame kind 
as both numerator and denominator have been increaſed in the ſame 
proportion. This alſo accounts for the manner of r. lucing the re- 


# 


lative parts of any integer to à decimal. 


2. In adding and multiplying regetends, why, in the firſt column, 
do we carry at g? „% om 


Sol. A ſeries of gs infinitely continued, is equal to 1 in the left hand 


place; for, were the ſeries carried to infinity, the difference between 
that ſeries and an unit, would be equal to unity divided by infinity. 
Hence one line conver 
and yet neyer reach it. | | 
3. Why are repetends made conterminous before addition? 
Sol. The finite value of a pure circulate is a fraction whoſe nume- 
rator is the repetend, and denominator a number of as many places 


of 9s, with a number of ciphers on the right, as there are places | 


between the point and repetend. Hence, when conterminous re- 
petends are added, their ſum is a numerator to the common, deno- 
minator, and if 1 for every g in the ſum is added thereto, it will 
thereby become equal to the finite expreſſion, 55 | 
4. In addition of circulates, why are the 105 in the firſt column 


of the circle, carried, to be added with the laſt column? . 
Sol. It would be the ſame thing to annex to the conterminous 


circles, the firſt figure of every circle before addition: For, ſince any 
repetend whatever is to the ſame number complete, as 10 to 9, if of 
one place, and 100 to gg, ii of two, &c, ; any number multiplied by 1, 
with as many ciphers, as it contains figures, and the product divided 
by as many 9s, will give the ſame number perpetually circulating ; 
but to add 1 for every 10 contained in the ſum, is the ſame thing as 


to multiply that ſum by 10 and divide by 9. This alſo accounts for 


the fame mode of proceeding in multiplication, &c. 


5. In multiplication, why ought the decimal places in the pra- 


duct to equal the decimal places in both factors? 
Sl. Since the given decimals muſt be conceived as fractions, it 

will be evident that the numerators and denoriinators are multi- 

plied together reſpectively, ſinge as many places are taken from the 


product, as there are in the denominators of bath factors. Hence 


alſo the neceſſity of preſixing ciphers, when the whole product falls 
ſhort of the decimal places in both factors counted together. Hence 


alſo the rule for qualifying the quotient in diviſion is accounted 
for, ſince the number of places in the diviſor and quotient muſt al- 

Yays be equal to thoſe of the dividend, I 
| „ : Q 


ging to another may be infinitely extended, 


» . 3 , + PR.» 


Mo 
Ee 
* 


ELEMENTS OF Criar.V. 
CHAP. V, 
PROPORTION. 


Paoeor TION iz that Tn by Fara fs a compariſon of ciry 
cumſtances, ariſing from certain conditions or ſtipulations, certain 
concluſions are drawn, and conſequences deduced and aſcertained; 
„In ſimple praportion, three numbers are always given to find a 
fourth ; of which the firſt twa are always conditional, and the 
third implies a demand, and in conſequence moves the queſtion, 
In. all direct proceſſes the anſwer, or fourth proportional, bears the 
ſame ratio to the third as the ſecond bears to the firſt ; whereforc, 
the greater the ſecond term is in reſpect to the firſt, the greater 
will tlte fourth term be in reſpect to the third; and the leſs the ſe- 
cond term is in reſpect ta the firſt, the leſs will the fourth term be 
in reſpect to the third. Hence, in all direct proportions, the pro- 
duct of the extremes will always be equal to the product, of the 
means. On the other hand, if the terms are in reciprocal propor- 
tion, the fourth proportional muſt always bear the ſame ratio to the 
ſecond as the third does to the firſt; conſec uently, the greater the 
third term is in reſpect of the firſt, the leſs muſt the fourth be in 
reſpect to the ſecond; and the leſs the third is, compared with the 
firſt, the greater wil Fl the ſourth be, compared with the ſecond. 
Hence again, in reciprocal p. coportion, the product of the firſt and 
ſecond terms will always be equal to the Iron. of the third and 


fourth, 
To Late the 3 


Rule I. Write down that number or term which is of the kind, 
whether money, weight, meaſure, time, &c. - with the anfwer, for the 
middle term. 

Keule II. On the right of the middle term already wrote down, 
place the term upon Which the demand lies. 

"Rule III. On the left of the middle term, place that term of the 
two conditional ones which is of the ſame kind with the term on 
the right. — Then will the terns be placed i in a proportional order. 

Or, write down that term on which the demand hes for the middle 
term, and the term homogeneal with it on the left, and the term ho- 


Et mogencal with the anſw er on the right. 


To ford a fourth proportional, 


Rule, If, upon comparing the ſixſt and third, more be found to 
| equi ore, or lets to require leſs, then will the terms be 1 in dis 


2 | Citay, V. * AIT AAHE TT . : 109 


rect proportlon, and the product of the two laft, divided by the 

fir(t, will quote the anfwer y but if leſs require more, or more re- 

quire leſs, then will the product of the two" firſt, CNY by the 

| lat, quote the anſwer. | 

Nete, Similar ternis, thät is; the firſt and hind; of ſecond and 
fourth, muſt always be öf the ſame denomination, and the prepara- 
tion may be n as in e N Vulgar or Decimal Fractions. 


; 
; EXAMPLES. 
Bonght 1751 yards of cloth, and paid L. 185 _ £ ; 0; what dia 


it colt me per piece of 25 yards ? | 
> L. „ 
17552 7 105.65 ti ag 
| 58 « . 
3² Üã W—W . | 0s 
5280.0 (is ies: 6 
351 ES, | 


; | 1770 
0 | ; 1 
i 


20 


* 

; . 

47 4 2 * 

8 7 3 

P . * a A: 4 * 
; * Ep 9% . 

* 5 . 54 7 

8 8 1 

30 0 "hp ' » OF | 

: 4 | 2 

- * * 


** 


3835 
E. 


90 


4 


1 5 | e Muſirotion, | 


a the infos is to be money, the price is put for the mid- 

tle term, on the*right of which ſtands the term which implies 4 
demand, 25 yards, and on the left 175+-yards; being the term 
Thich is of the ſame kind with 25: Now, as 25 yards, when com 
pared with 17545 reckon leſs, and of conſequence mult bring leſs, 
the two laſt terms are multiplied together, and-4heir product divi- 
4 by the firſt. Previous to = 2 or — Ne- : 


"YN 


" % 8 % * 
3 8 
YN 5 1 8 A , : n 8 x 9 dns 
„%% é d TTͤ—⏑711 & * 


- 
3 


wh hs | LOT 
. 8 1 1 


3 . 
3 6 GEE Bw 
r 
"CRE 5 


us ELEMENTS OF * Cnr. v. 


cauſe in the firſt term there is a Gallion. the firſt 1 third terms 
are reduced into parts expreſſed by the denominator; and ſince 
there are ſhillings in the ſecond, as well as . the lhe 
are ae to a decimal. ; | 


The fame anſwer may be edel 4 thus: 


175.5 * 1050 203 25 : 15 © 10+ nearly. 


* 


— 


5280 
2112 


1755 ) 26400 (15.042 
[Ts 795 - 


_—_— 
8850 
8775 
, — = ? 
7590 
7020 
4800 
35 10 


. 
Or by reduction, thus: 


io; ii: nt 
„ 


as bo 1 . 1 1 


351 2112 r: 50 
30 5 
— 
105600 ( 3008. 9 1 * 0 105. 
1053 
— — 
300 
12 
%% 0 
I net, aaron ty . 


90 


Cnar.V. ARITHMETIC: - 1 
Fo or by vulgar frafions, thus: | 
250 2 2323 2 2F s 105600 = 188 JO 2 . 16 9 16h. 


O thus: 


351) 5280 


15 © 10} ag before. . 


This n by the ſecond arrangement, would Rand, 
„Tas., Yao Jo | L. 
176.6: 2043: 2050 : Fe. 042 
But the work, as well as the anſwer, will be the ſame as before. 


The work of all ä in a direct proportion may be r 


proved by multiplying extremes and means, the product, of which, 
when the work is right, will be reſpectively equal; but in r&ipro- 


cal proportion, the product of the firſt and ſecond terms wil —_ 
be equal to that of the third and fourth. 


2. Lent my neighbour, n an emergency, . 217: 10: o for 

112 days; how long . 

demnified? 
„ C 8 
217 10 : 112 :: 970 . ſtate. 
217.5 : 112 :: 870 preparation: 


435 134 abridged by g. 
1142 3 
870. 5 
4785 
174 2 (28 
| 348 


1392 | 
g 1392 | * 


— 5 6 — 
2 0 F 
* * 


& 
" 
© I | 
cg A » ” — ue . ; 
* 6 5 ; * c : 
" 


etain L. 870 of his money to be in- - 


* I 


416 ELEMENTS OF cur. v 


, 244 oped WMuyflration. | | * 
By comparing the firſt and third terms together, we find that 
more requires leis, becauſe it would not be fair to keep L. 870 the 
fame time that its owner had L. 217: 10: o; wherefore the pro- 
duct of the two tirſt, divided-by the laſt, quotes the anſwer. 


3- The height of my ſtaff from the ground is 5 feet g inches, and 
it caſts a ſhadow of 6 fect 3 inches; what ſhould be the height of 
a ſtceple which caſts a ſhadow of 217 fret 6 inches? 


n. - 207-6 


. 43-5 abridged by g continually. 
— — e | 

„„ | 
8 W 

05 | 870 


200. 1 Anſwer. f 


4. When flour ſold at 268. 6d. per bag, the 6d. loaf weighed | 

. Þb. 9 O. what ſhould be the aſſize of bread-when flour rites to 358 

6d. 4 x „ 8 8 4 | 4 „ 
Bixpences. Lib. Sixpences. 
„ 
| - 15” abridged by 3. 


3 abridged by 5. 5 | 


N e 


5. guppoſe an acre of land, 4 falls broad and 40 falls long, is to 
be excambed with another acre, 9 falls in breadth; required the 

length ſufficient to complete the acre? | 

| ? is B. * Yi 

4 : 40 it 9 1 195 fwrrs 
. Bought 7 of 3 of a ſhip for Iu 217: 10:10; what was the 
ſhip worth at that rate ? EO 1 8 
N 2 4 ä 55 | 

4 e | EN Num: L. 5 Den. 5 1. 

9X 7=63 | - Then 421.5416: 63: 3426 5 7+ 


* 


i 4 
7 


8 to 


| the 


the 


Char. V. | 


ARITHMETIC] 111 


7. wy ib 3 of a ſhip for * . 210: 103 what win z coſt at 
that rate | 


1 


| 2X9=18 and 2X 724 i, . 13 
PETS +. Then 18: 210. 8 7 147 169 4 nearly. 
n „ an. 541607169 4 


8. A man had a ninety- nine years leaſe, and beirig aſked how 

much of it was run, anſwered, that 3 of the time paſt was equal tg 
+ of the time to come ? what 1s the time paſt and to come ? 

2 X 5 

4X 4 = vt Then 22 99 : : 10 1 45 time to come. 


10S oa 99:5 137 54 time paſt. 


9. The werter * of the beam of a balance is 27 ROE and 


the longer end 36 inches; how much ſuſpended on the longer end 


will equipanderate 20 th. on the ſhorter? 
| | In. 15. In. 5 15. N 


„„ 36 * 
For 3 X 20 
4 


10. The arms of the beam of a balance meafure from end to end 


ES 


þ3 inches, and 20 th, on the one end equiponderates 15 Ib. on n the 5 


other ; required the length of the arms? _ | 
h DoF L. Wert. L. 


20 + 15:= 3 03: „ Pl 36 . 
| For 4 * 22 | 
; — ö 36 ger e end z 
And 3 : % M 74-3 0 
Fox J X . | s 


— = 27 ſhorter end. 


it, There is a floor, 42 feet 9g inches long, and 33 feet 6 inches 
wide, to be laid with deals uniformly 10 fect 3 inches by 8; inch. 
cs; how many will it require, allowing ns odd half inch in breadth 
to g go for ſeaming ? 


. 


wm ELEMENTS OF cn. v. 
42.7 3) sg | 
337 —— 
— 3-416 for 4 inches, 
21.375 | 3-416 for 4 inches, 
128.25 „ 
1282.5 (6833 for 8 inchey ars of a deal, 


1432- bug aren » of the floor, 


ies. Del. Ares. 
Then 1 % %% 7 
EC 3 
295 942960375 (209. 579 Anſwer 


1963 
1845 


1187 a 
To25 OD 
„ 

1625 

1435. 

— : 
1900 
1845 


$3, 


12. There is a room 24 feet 6 inches by 18 feet 9 Wehen whoſe 
height is 10 feet 3 inches, to be lined with tad. + . broad; how 


many yards will it require ? 
: Yd.F. | 24 '» : 
281.8785 18 9 
1 ons 85 43 3 
5.625 area of 1 yard. 2 
86 6=86.5X 104 =886. 625 area it the 


| | | walls 
an. T4," . . Yd. a 
„„ xt 4 35: 886.625 : 1 $6 nearly. 


Eaze.V. ARITHMETIC. 1 
. If 6 the third of a0 be, whit's the fourth of 33 FEE 
"64 v tt 494 or 743. 
For 5 * * - * * * 


14. 560 men are detiaged 3 in a garriſon, and have proviſions only 
For 3 months; how many men muſt evacuate the garriſon, that the 
remainder may be as for 5 months longer? _ 


| Mo. Men. Mo. Men. * 
$ © 1/4003 "0" 'y + "NOS to ſtay in, 


and 560 — 210 = 350 to be turned out. 


15. If in Meng 12 hours a-day, I finiſh a bende in 24 days; 
in how many days ought I to finiſh the fame 3 e when I are 
16 hours a-dayy at the ſame rate f 


„ Gen Oo 
55 125 n 


Tor 24 Kͤ„ 3 1 
— = 18 N 


16. The 1 8 rent of a whole oariſh i is L e and the 
aſſeſſment for poor's rates L. 134 : I55 —  — - 2 
luation of L. 475: 16 to be aſſeſſed 7 3 


V. R. Aſſeſſ. 2 V. R. : 5 | 7 
6754.5 : 134575 5 4753 : nnr, 


oſe 
on 47. The diameter of a pipe which empties a ciſtern in 24 hours ' 
is 35 ae in what time will a 2 do it whoſe diameter is wy — 
inches! 0 
. | | | | 
63 = 38 But 38 „ 1 = 1444 
If „ : and; 57. * 57 „ 344g” 
S8). Diam. H. 8. Diam. U. 
| Then 3249 : 24. :: 1444 :3 54 3 
_ | OM 3249 X 6 | 
* | eee | a = 5 4 hours, _n . 
: „„ 0 F 
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. A. can do a piece of work-in 30 days, B. burn 
4- what tae will they do it workiog together ? . 


S w 3 
r 1 :: 40 2 15 


Secondly, 9 t 40 125 : 175 alu. 


19. In the mint of England, 1 w. of gold, including 1 02. of al- 


| loy, is coined-into 444 guineas ; at how much ought 1 12 of pure 
gold to be valued, a that rate? 


„VV 
0 + £ 46725 1 12 : 650119: * 


20. Three men or "a women can cut een a field of corn in 
48 hours; in what time will four men and two women do it? 


m., 1 1 „% % „ 
EEC 
Secondly, 4 : 48 :: 4 : 26 r- 


21. * officer's ſalary | in the year is © 52:6 how 1 
W 5 | 


D. Ss D. L. | | | 
365 et 3: 42 5.537 or L. 5 10:9 


22. If 231 ſolid inches make a wine gallon, and 282 a gallon of 
ale; how many gallons of wine will a caik contain which was made 
to contain juſt 38 gallons of ale ? 


RPE 8.1. W. G. 
282 : 38 * 231 : 46.389 


| ax A room, 191 by 187, is to be covered with Holland duck 3 
_ wide how much will it rogues 7 


9 


nir. V. ARITHMETIC, 115 
ng! »— ²³ ig A 
I 14197 | 
6.75 : „ 
156.0 
rat 35, 42 105 46 


—— 


5 360.75 area of the room, 
„ $M. © 
L, 098 © 4:8 45 360675 30 $34 38 
24. A. and B. ſet out from the ſame point in a circular iſland, 


134 miles round, to travel back to back, fo as to meet at a certain 
point; A. travels 11 miles in 2 days, and B. 17 miles in 3 days; in 


| how many days, and after how many miles travel to each, will they 


meet? 5 
| Firſt, Find how many miles each travelled in 3 days. e 
D.. MD. 5 | 


„ . 16,5. A. travels in 3 days. 
e 17. B. travels in 3 days. 


i 
. 
t 
. o 


Wy 


TD D. M, D, 
* Fen, © Bo 5 vo :: 134 12 


Secondly, 2 : 11 : 12 : 66 miles travelled by A. 


travelled by both. 


Thirdly, 3 1 12 . 68 miles travelled by B. 


25. The diſtance between London and Edinburgh Fs 369 miles? 


from London A. ſet out, running at the rate of 10 miles an hour, 


and from Edinburgh, at the ſame inſtant, B. at the rate of 8 miles 


an hour: how many hours and how many miles will each have tra- 
velled before they meet? 4 55 
Anſwer, A. travels 200 miles, B, 169, in 20 hours, 
26. A privateer, ſailing at the rate of 10 miles an hour, diſcovers 

a ſhip a-head making way at the rate of 8 miles an hoyr; required 
how long and how many miles the ſhip can hald out, þefore the be 

_ overtaken by the privateer? wo 1 ; 


3 4 
KR o 


8 I 
bo 20 
It 
2 
: 
* 
n 2 
* — 
* 
= 
N 
; 
+ 


7 miles in 5 hours; and, 8 hours after, another po 


Difference of ſailing, 2 miles; for 10 — 8 8. 2. 
Ship a-head of the privateer, 18 miles. 
© »u Hoh 


1 _ 2: 1874 9 the time, 


and F 72 miles ſailed by the ſhip, 


5 + 90 miles ſailed by the privateer. 


27. One ſets out from a certain place, and travels at the rate of 

frs after him at 
the rate of 5 miles in 3 hours; 3 how long and how far can the firſt 
travel before he be overtaken by the ſecond ? 


Anſwer, The firſt muſt travel 50 hours and yo miles, 
The lecond 42 hours, and alſo 70 miles. 


28, The bm! in which the earth lt. its annual reyolution 
is reckoned to contain 518,232,400 miles; how much does the earth, 
move in 3 day? | 


365.25 : 518222400 4 4 1 141881 5.6 miles. Anfaver. | 


29. Bough a pack of cloth containing 85 54 yards, which coſt at 
Leeds, L. 611 : 19, the carriage and other charges came to L. 72 
198. 6d. ; what is the value of a piece of 281 yards, at chat rate? 

Anſwer, L. 20: 18: 112. 
30. Lent my neighbour, upon an occaſion L. is :10 for 93 days; 
how many days ought I to retain L. 476: 15 of his money to requite 
the obligation? An iber, 196.8 days. 

31. 10 diſcover the height of a ſteeple, I meaſured its ſhadow at 


[s. o'clock in the evening 379; feet; my ſtaff 5 feet in length, be- 


rpendicular to the plane, caſt : a ſhadow of 113 feet; what was 
the 4 of the ficeple | Anfwer, 175.6 feet. 

32, When I bought my flour at 298. d. per bag, the 6d. loaf 
weighed ath 91 oz.; what ſhould be the weight of the 6d. loaf 
when the bag of flour coſts 34s. 74d.? Anſwer, 4 th 10z. 5 dwt. 

33 When' £ bought flour at 265. 6d, per bag, the 6d. loaf weigh+ 
ed 4thg oz. it only weighs at Pye} 3 15 4 1 What 
L the price of flour ? er 


34. A piece of ground 18 chains 30 links by 6 chains 40 links, 
for the accommodation of a neighbour, is to be excambed for ano» 
ther piece 8 chains 60 links in breadth; what length will be neceſ- 
ſary to make the areas equal? Anſwer, 13 chains 61.8 links. 
| 35, Bought 4 of z of a ſhip for L. 540; what was the value of 
the thip at that rate? _ Anſwer, L. 216. ; 

36. Bought 4 of a ſhip for L. 725: 10; what is 4 of the ſhip worth 
at that rate ? Anſiuer, L. 1289: 15 : 65s Eons 
37. A man had a leaſe for three 19 years, and being aſked how much 
of it was to run, anſwered that + of the time paſt is equal to 3 of 


the time to come z required the particulars? 4yſwer, time paſt 31 


years, time to come 25. 8 DES 
38. The ſhorter end of the beam of a valance is 24 inches, and 
the longer 36; how much ſuſpended on the longer end will equi- 
ponderate 15 IÞ on the ſhorter? Arnſuyr, 10 lb. | 
39. The arms of the beam of a balance meaſure together 60 inch- 
es, and 10 1b on the longer end equiponderate 15 on the ſhort- 
er; required the length of the arms reſpectively? Anſauer, 24 and 36. 
40. There is a floor 563 feet long, and 33 feet broad, to be laid 
with deals uniformly 10 feet 10 inches by 9 inches; how many will 
it require allowing + inch in breadth for ſeaming ? Arfwer, 248.98. 
441. A room 33 feet 9 inches by 24 feet 8 inches, and from the 
belt to the cornice 9g feet ꝙ inches in height is to be lined with paper 
+ yard wide; how many yards will it require? An/aver, 337.518 
ards. 19 5 e 
; 42. The diameter of a pipe which conveys water to ſerve 40,000 
people is 15 inches, the in abitants have increaſed to 100,000; what 
thould the diameter of that pipe be which is to convey water to ſup- 
| ply the additional 60,0009 —Anfwer, 18.37 inches. 5 

43. How many gallons of ale will a caſk contain that was made 
to contain 126 gallons of wine? Anſwer, 11 5. 5 gallons. 

44. Bonght 125 lbs. of ſilk which coſt me 428. 6d. per Ib. avoir- 
dupoiſe, and fold it by the lb. troy for the fame money, what did I 
gain or loſs by the bargain ? Anſwer, L. 57: 3: 21 gained. 

45. Bought 375 quarters of wheat, and ſold it again by the Scots 
| firlot ; how many bolls did it meaſure ? Anſwer, 757 bolls 1 firlot. 


Note, The Scots wheat firlot is to the Engliſh corn buſhel as 100 


OT 
o 99 550 - : 


46. A. and B. together, uſually drink a gallon of rum in 12 days; 
A. does it alone in 20 days; in what time will B. do it? Anſwer, 
30 days. | 


47. Bought 278 Flemiſh ells of cambric and paid L. 72: 10:6 


um ELEMENTS Or Crap, v. 


I retailed it again by the Engliſh yard at 8s. 6d. per yard; whether 
did I gain or loſs, and how much? Anſwer, L. 16: 1:9 gained, 
48. There is a room 1094 feet in perimeter, and 9g; feet in height, 
which, deducing two windows, each 6 feet by 52, is to be hung 
with tapeſtry ; how much will it require, ſuppoſing the tapeſtry ell 
wide? Anſwer, 83.594 yards, if the tapeſtry be an Engliſh ell in 
breadth ; but if a Peers ell of 37 inches, it will require 101.668 yards, 


QUERIES, 


1. Required the reaſon, why, in direct proportion, the product 
of the 2d and 3d terms, divided by the firſt, will always quote the 
4th, or anſwer ! - ES. os 
Sol. Suppoſe it required to find the value of 36 yards of cloth, 
when 12 yards colt L. 8; the ſtate would be, | | 
3 . „„ 

. 

Now, inſtead of 12, let us ſuppoſe 1 yard coſts L. 8, then it is ev. 
dent that 36 yards would coſt 8 & 36 2 288 but it was not 1 yard, 
but 12 yards, that coſt I, 8, therefore r of L. 288 is the price of 
36 yards: "Therefore , =L. 24, the price required. 1 
2. In reciprocal proportion, why is the product of the firſt two 

rerms divided by the laſt̃ © 8 | 
Sal. Suppoſe the queſtion put, If 12 men finiſh a work in 1; 

Jays, in what time will 20 do it? Now, it is plain, that whatever 
work could be executed by 12 men in 15 days, the ſame work would 
require 1 man 12 times as many, viz. 12X15=180; but, i ii 
would require 1 man 180 days, 20 men will do it in 2½ of the 
me: Therefore, % 9, the gth term, or anſwer, | 
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- 


CHAP. VI 


COMPOUND PROPORTION. _ 


Warr queſtions in this rule require two or more operations be- 
fore the anſwer can be obtained, as ſome of the foregoing, the pro- 
ceſs will be leſs perplexed if the terms are arranged in a ſucceſſive 
order, and ſo reduced to one ſimple operation; for which obſerve 


| the following rules. | 


1. Of the five given terms, three are conditional, and two imply 
a demand. Of the conditional terms, let that which is the princi- 
pal cauſe of gain or loſs, action or paſſion, increaſe or lea ap- 
pear as the firſt term; let that which includes in it time or diſtance 
appear in the ſecond place; and the remaining conditional term in 
the third place. The other two terms, which imply a demand, take 
the order of their arrangement from the other three. 

II. Conſider to which of the three conditional terms, as antece- 
dents, the anſwer, or ſixth proportional, is to be a conſequent; or 
by comparing the antecedents and conſequents on the five terms, 


find which of the antecedents wants a conſequent. 


III. Then, if the term ſought be of the ſame kind with the third, 
the continued product of the three laſt terms, divided by the pro- 
duct of the two firſt, will quote the anſwer z but if the term ſought 
be of the ſame kind with the firſt or ſecond, the continued product 


of the firſt, ſecond, and fifth terms, divided by the product of the 


third and fourth terms, will quote the anſwer. 
EXAMPLES. 
1. If 12 roods of graſs be cut down by 2 men in 6 days; how 
many roods will be cut down by 8 men in 24 days? e 


Men. Days. Roods. Men. 
2 ⏑ . N ̃ © 


12+ X. 5 X24 
| — 19 rods. 
142 


| EE og ne 
Or by abridging the terms: 
8 * 24 = 192 


mw ELEMENTS OF Cur. u. 
Illustration. : a 


As men are the cauſe of action, 2 ſtands in the firſt place; as 
days imply time, 6 poſſeſſes the ſecond place; and roods being the 
action, 12 poſſeſſes the third place; in which order 'alſo the other 
two terms fall to be placed, the men firft, and then the days: Then, 
| becauſe a term of the ſame kind with the third is required, the con. 


| tinued product of the three laſt | is divided by the product of the firſ 
two. | 


2. Suppoſe L. 100 would defray the expence of a certain wack 
for 22 weeks 6 days, when 7 men were employed in it; in what 
time would 12 men employe in the ſaiae work draw L. I 2 


inn); 88 
5 : 160 :: 100 : 12: 150 
| Abridged, 5 : 16 :: 1 12 15 
5 * 16 x 15 97 Bo 


- = loo. 
£7 oF 


Becauſe a term of the ſame kind with the ſecond is required, the 
continued product of the firſt, ſecond, and laſt, divided net the _— 
duct of the d and fourth, quotes the anſwer. 


. What principal ſum will gain L. 20 in 3 months, 3 at ; per | 
cent. | | 


per annum? 
L. M. L. | | M. L. 
% 43: £1 ̃/ 
= 433 1 | 8 


2 K 4 K 20 K 1600 


Here the required term is of t the ſame kind with the firſt, 


3. A court, 33 yards ſquare, is a ich 28 5 3 15 inches 


by 103 how many ſtones, 24 inches by 18, wil pave a court 40 
yards ſquare? | 


15 X 10 = 150 
18 X 24 = 452. 
Then 285 4, 150 33 2 432, : 40 
285 X "50 * 40 | | ; 


2: — 1199 „ Or 120 nearly, 
33 x 432 | 


- veſt in 20 days; but finding his corn ripe, and Ureading an altera- 
tion of weather, reſolves, after 8 days work, to have the remainder 
completed in 7 days; how many. hands muſt he add for that pur- 
poſe 3 


Sh, D. Haryeſt, D. H. 
14 2 33 | 4 „„ 2. .6 


14 X 8 X.6 | 
— 245 . al muſt add 10. 
8 


6. on 25th March 1774, . was lent on a mortgage L. 760, 


ber cent. per annum was the money lent . 


. LL 1 3 = 
760 : 2253 : 281.2 :: 100 : 365 : * cent. nearly. 


ought 15 Cyt. to be carried for L. 5:38:97 f 


Cwt. M; . M. | 
Go : 20: 14.5 :: 15: 5.4375 5 30 Anſwer. 


8, Four maſons were employed in | building a wall, 20 yards lon 5 
which they completed in 10 days, by working 6 hours a day: 


what time will 8 maſons continue the ſame wall 100 yards farther? 


hen they work 12 hours a day: [ | 
oo M. H. T. M. . 


4: 60 : 20 :: 8: 100 4 150 f 6 


** 


3 ARTTHMETIC ͤ 


z. A farmer 1 that 14 ſhearers would complete his hare 


and, 25th May 1780, the intereſt came to L. 281: 43 3 at _ rate 


7. If 60 Cwt. be carried 20 miles for L. 141 10, how many miles 


# ” 
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9. 18 men built a wall, 40 feet long, 3 feet thick, and 16 feet 
high, in 12 days; how many men mutt be employed to build a wall, 
360 beet long, 8 feet thick, and 10 feet high, in 60 days? 


40 X 3 x 16 = 1920 ſolidity. 
360 X 8 x 10 = 28800 ſolidity.. 


| M. D. Sol.Ft. D. Sol. Ft. M. | 
Then 18 ; 12 : 1920 :: 60 : 28800 : 54 Anſwer. 


10. If 24 men dig 2a ditch, 724 yards long, 7 feet deep, 3 feet 
wide at the bottom, and 5 feet wide at the top, in 236 days, when 
the day is 13 hours 24 minutes long; in how many days, 12 hours 
36 minutes long, may 16 men dig a ditch, 675 yards long, 9 feet 
deep, 5 feet wide at the bottom, and 7 feet wide at the top? 


124 * 3 * 7 * 4 = 60816 ſolid feet, 

and 675 Xx 3 X 9 X 6 = 109350 ſolid feet. 
236 days, 13 hours 24 minutes long, = 189744 minutes, 
and 1 day, 12 hours 36 minutes long, = 756 minutes. 


| . e Therefore, 5 
M. Min. Bol. Ft. M. Sol. Tt. Min. D. H. M. 
: 189744: 60816: * : 109350 : „r = 676 11 36 


Note, Every compound queſtion may be xeſalved into as many 
fimple queſtions as theze are terms on the left of the middle term, 
thus: ; . 


Reſolye the queſtion into all its fimple terms, fo as the middle 
term of the campoui d queſtion may be the tlyrd in evęry ſimple 
one; then multiply all the antecedents of the firſt ratios continually 
for a new antecedent, and their conſequents for the conſequent of 3 
new ratio; then will the common third term be to its conſequent, 
ar anſwer, as the new antecedent to its conſequent, Hence tlie ra- 
tianale in compound proceſſes is the ſame aq in thoſe of ſimple pro- 

portion. 8 1 5 


11. It was found that 15 men conſumed the value of 138. in bread 
in 6 days, when wheat {old at 125. per boll ; what value will 30 men 
egnſume in bread in 12 days, when wheat falls to 108. ner boll, ſup- 
 paling the conſumpt at the ſame rate? | 35 


+ 


cn Vi ARITHMETIC. 
M. D. „ „ 
te: Can ira 
35 30 — „ = 
6 : 12 : 14 Then x5 c 6 X 18 = mn 
i2 : 10 „ and., 30 12 X 10 = 3600 


Then ; 1500 * 11 4335. 


12. It was found that 18 roods of ditching was done by 3 men 
in 16 days, by working 15 hours a-day; how much may be done by 
8 men in 4 days, by working 9 hours da. 


Anſwer, 7* roods. 


13. 10 Men had finiſhed a wall 39 yard s in length 24 yards in 

height and + yard thick, in the ſpace of 12 days, when 6 men were 

added to their number, and the whole employed i in building a wall 

90 yards in length, 7 feet in height, and 2 in eee in * time 
| * they accompliſh it? _ 


3 291.1 L days 


14. When money was at 5. per cent. 1 lene my Siend 300, 
and ſuffered. him to retain it 40 days; how long may I retain L. 400 
of his money to be indemnified; when intereſt falls to 4 4 per cent ? 


Anſcuer, 334 days. 


15. A ſhip of 220 tuns burthen was chartered for 4 months at 


L. 120; what ought to "I fot a ſhip of 459 tuns in 9 e 
at that rate? 


Anſaer, I. 3251 5 72• 


16. If 48 men in + Ray; dig a trench," 231 yards Joi 21 deep 
and 3+ broad; what engrh of a trench 34 yards deep, and 57 wide, = 
can be dug by 24 men in 189 days, at that rate? 1 0 


Anſwer, 1 887 ons 


”- 


: : 
. * - * * CS 
* SG = 4 
* 2 
: * 
2 | 
- „* * 
* e. . 
- 


Fe, 4 
2 
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„ 11 


; * N 8 ; 
Fa F * l 
i | = : 
7 R : | ; ; T E. 5 | ; a 
. * 1 2 4 
. ; - , 1 
441 441 4 
a, 


1 #2 # I 


Wann an unit is one of the ven terms in proportion, the for- 
mal proceſs is laid aſide, and the qren ſimple contractions ſubſti- 
tuted, which have been occaſionally adopted for expediting the com- 
putation of 1 invoices, bills of parcels, events of ſales, me 


2 1 of the al iquot parte 7 4 pound.” Re 08. 4.1 
3) RG % K ber nb zig 
100 0 2 LE | i e Icy e 
6/8 = + 6 = of or” 4 1 
io m +2 4 = (FF f x 
1 3 = A+. 
$929 « 3 +3 — 17 i : 127 = 22 4. or. as #4 j 
5 4 6 — * by : AS — — / OF: (top 34 
1 = 1 | i 2 14 e e eee 
ul = r 2 „ 
PE. . 075 7 
I @ 2. 16 18 2 
4 lf 4 — 4 f a | | 3 02 i} A 


When the price of an unit is any. aliquot part of a Fri ye con- 
tained in the table above, divide the given quantity as directed in 
the table, and the quotient gives the anſwer, which, W of 
calculation, ought ſo to 7 be found another 9 "ME | 


* 


E£XAMPUES, 


| 1. At 10s; what coſt 4597 yards? 
2945 2,0) 459749 


2298: 10 ur, or 2 2 


Note, Whatever remains is ſo many units of the gizen quantity 
and muſt be rated at the given price. 


Ye FD He 


| dudt oe ſhillings, the reſt of the Pe is pounds. 


28 
* 


2. At 6s. 8d. what coſt 9375 pats ? 
32% 3,3780 
3125 —_ ; ii f 3125 1 


* 


3 At 5s. what coſt 400k. dk * 4 L. 1049 


5 0 2 
- At 4s. what coſt 3133 yards ? 10 | $5 12 &: 
5. At 38. 4d. what coſt 5211 yards? 868 10 © ; 
6. At 2s. 6d. what coſt 4171 yards ? pau T 7 
7. At 2s. what coſt 3333 yards? N 333 6 9 
8. At 1s. 8d. what coſt 4131 yards??? 344 5 © 
9. At 18. what coſt 3171 yards? 5 88 „ th 15 0 
10. At 8d. what coſt 3051 ee Fg ; 1 | 
E * ** ) 861 l a 'A 
3861 = L not 143 or, | „ OR * 
—— 1017 * 28 4 
LS | 1017 . 4 
| 20 74034 101 14 ee GO # | 1 
In dividing by 3 30 for 8d. in the laſt example, there is .rethilutler, N 


after the pounds, of 21, = = 21 yards, at 8d. ſo . 21 ſixpen- 
ces = 108. 6d. and 21 twopences = 5 6d. 


11. At 6d. what coſt 4537 PIR oo 22 1. 11 13 5 8 TY 0 
12. At 4d. what coſt 3133 n- 5 

13. At 3d. what coſt 4111 yards? | . > 
14. At 2d. what coſt 1211 yards ? 1 10 I 10 
15. At 15 what coſt 9713 yards? 60 14 13 


0 A'S E 1 

1 
When the given price is any even number of mailing multiply 45 
the quantity by one half the price, or, which is the fame thing, the 4 _ 
decimal of the price, and double the right hand figure of the pro- 


| 


* 


— 
4 
1 * 4 * 1 . k . * 4 
* 4 o * 3 1 4 p 
_ 1 8 * r wi l 4 '- 4+ ad W. 8 
* 5 1 8 n T 5 . 1 8 2 
wh : 0 . 3 ; * 8 7 . da F * 188 x 1 00" 1 5 
. W n c bh 8 : K 8 * 


8. 
1 
. 


* 5 
a — * 


- 
% 
Py e 


_ . vided for ſeverally; or, when any leſſer part can be taken out of 4 
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EXAMPLES. 


1. At 83. what coſt 5733 yitds 2 


50 5733 
_— ON 
VV 1146 12 

— 4,7 1: 3040 12 

L. 2293 4 —— 

L. 2293 4 
>. At 145. what coſt 4171 yards? Anſwer, L. 2919 14 
3. At 188. what coſt 1173 yards? 1055 14 
4. At 128. what coſt 5111 yards? 8588 
5 At 6s. what coſt 7945 yards? 5 2383 10 
6. At 168. what coſt 917 yards? | 733 12 
7. At 26. what coſt 4578 yards? 457 16 

AS E III. 


If the given price be no aliquot part of a pound, nor even num- 
ber of ſhillings, it muſt be diſpoſed into aliquot parts, and theſe di- 


greater preceding it, divide that part for it, and the ſum of tbeſc 
partial quotients will give the anſwer. 5 1 


#1 
EXAMPLES. 
yy 1. At 38. gd. what coſt 4151 yards ? 

6) 4151 „„ 10) 4151 
8) 601 16 8 for 38. 4d. 2 ) 415 2 © for 28. od. 
86 9 7 foro 5 or 2) 20% 11 O for 10 
— 239) 103 15 6 foro 6 

L. 778 6 3 Anſwer. ee 
— L. 778 6 3 a 
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U. 
2. At 5s. 849. what coſt 3727 yards? 
4) 3727 .I. ! n 
10) 931 15 o for 5s. odd.üxv 5 
3) 93.3 6 we V0 745 8 o atꝗ 4 
) 1 ͤ 30 @ 2 40) 310 118 
7 I5...3+ for % oo 
L. 1063 14 111 = I. 1063 14 114 125 
3. At 78. 44d. what coſt 5471 yards? L. 2023 2 7 
4. At 15 95, what coſt 1741 yards? 1375 It 5 
5. At 11 10, what coſt 3213 yards? 1901 © 6 
6. At 2 954, what coſt 5411 yards? 712 8 114 
7. At 8 53, what coſt 3119 yards? 1322 6 6c: 
8. At 18 4, what coſt 5119 yards? 4692 8 4 
9. At 63, what coſt 7113 yards? 197 11 8 
19. At 16 Sers What coſt 5315 yards? 4098 16 6 
11. At 9 91, what coſt 2118 yards? 1039 2 104 
12. At 21, what coſt 3471 yards? 3 
13. At 15, what coſt 1197 yards? $ 2 1 
: 14. At 33, what coſt 9371 yards? 146 8 54 
li- Note, To diſcover whether any part of the price not divided for be 
1 zny aliquot part of the price already found, ſet the price found and 


that to be divided for in the form of a mixt number; multiply the 

integral part hy the denominator of the fractional, and divide the 

product by the numerator: the quotient, if nothing remain, will 
expreſs the aliquot part, For inſtance, 


5 | | 3 „ | 
To diſcover what part of 3d. is 2, — = z- 
: | „ 4 
Jo diſcover what part of 6d. is 3, = . 
be” | 3 
E 
Io diſcover what part of 8d. is 4, 3 
| „ 4: 
Hh | 3 6 X 10 
Jo diſcover what part of 10d. is 4 = 7% 


And ſo of ayy other. 


_ Z 
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CASE IV. 


If there is a fraction in the quantity, either reduce it to a decimal, 


and continue your diviſions decimally, or take parts of the given 
price for the fractional part of the quantity, | e 


EXAMPLES. 
1. At L. 2 :8:8, what coſt 5973 yards ? | 


1 2 —_ 
597.75 73 X 8d. L. 28:8 
1 — | 
4) 3105-5 for L 4179 


2:40 0 
ʒ—Z— -- for o- 8 a 
0 0-4 


19-925 for 370) 4358, | 


1454-525 = L. 1454 18 6 1452 14 


s. d. - Anſwer. 

15 91, what coſt 57414 pieces? L. 21757 
„ What coſt 25115 pieces? 4519 
what coſt 11714 pieces? 2246 

what coſt i315 pieces ? 3674 

what coſt 217175 pieces 11447 

4 4, what coſt 111177 pieces? 2463 
3 34» what coſt 97675 pieces? 3091 
8 83, what coſt 8744 pieces? 3880 


* 


. At 
2. At 
. At 
3 
5. At 
At 
At 
9. At 


> ww DD na ob —- mW 


10. At 7 14 10x, what coſt 4975 pieces : 3855 "4 


CAKE VT 


If the given price be near any number of pounds, or any aliquot 
part of a pound, find the price for pounds, or neareſt aliquot part 
above the given price: find alſo the price for the difference, ſubtract 
the one from the other, and the remainder gives the anſwer, 


LY 


88 
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EXAMPLES, 


1. 41 r: 13: 45 what coſt 5745 yards ? 


12) 574-625 1 574 © o for L. 10 o 
N 3 | 23895. 0 o fn © © © 
— 14340 0 for © © 9 
1149-250 3 80 05.13 4, for G 
47-805 for 18 196 0 omen 
| - o 4 91 for © © Of 
1101.364 1 — N 
| L. 1101 7 34 Anſwer. _ 
E : Anſwer, 
2. At 1 19 11, what coſt 3174 yards? L. 6334 15 6 
3. At 3 16 8, what coſt 11714 yards ? 4490 I5 o 
4. At 2 17 0, what coſt 8474 yards? © 2436 18 5 
5. At 0 9 11, what coſt 3714 yards? 1841 15 5+ 
6. At © 11 11, what colt 19765 yards? 1177 37 9” 


CASE Vi. 


When a troubleſome fraction is given in the price, it may be ex- 
terminated by multiplying the whole price by the denominator z di- 


vide for the product as if it were the price given, but divide the an- 


ſwer found by the ſame number or denominator by which you mul- 
| tiplied for the true anſwer. | 


* 


EXAMPLES. 


1. At 74d. what coſt 3147 yards ? 


7 3147 
—— 40) 314. 
48. 5d, 2) 629 8 © for 4s. 120 — 
| "41019 6% a 6 
"IF #9 for 1d, 2) 13-1125 
| 7 ) 6.55525 
7 ) 694 19 3 -9366 


L. 99 5 75 * = 99.2803 


— 
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d. 18 Anſuer. 
2. At 4 8 bro what 0 pd L. 1151 11 5 
43- N 5 9 what coſt 4593 yards ? . 1506 17 71 
4. At © 6b, and + of , what is the duty on | 
. 77859 th. of tobacco? FFC 
5. At 6 31, what is the duty 95704 Cwt. ſugar ? . 
6. At 11 91, what coſt 5914 yards ? | 3490 18 0 


Bills of parcels, invoices, accounts of ſale, &c. are always com- 


puted and checked by theſe rules. Specimens, to be computed, 
follow. | 


In onler to aſcertain accuracy, every article ought to be compu- 
ted by different proceſſes, till the reſults agree, and then there can 
be no error but in the general ſummation ; whereas otherwiſe eve- 
ry article muſt be computed anew before the error be diſcovered, | 
or the calculator pronounce that he! is right. 


* 


BILLSs or PaRcELs; No. 1. 


OO 2 Glaſgow, 15th May 1788. 

Meſſ. Macleans, Mackay, and Co. | 
| | Bot. of Ruſlel, Baird, & Co. 
28 pſs Oſnaburghs, 2315 yards, at 73d. per yard, L. 73 19 o 
48 pſs Iriſh linen, 1007 yards, at 18. 75d. per ditto, 82 6 10: 
47 pſs checks, 1421 yards, at 11 24. per ditto, 70 6 22 
54 pls ſtriped linen, 1635 yards, at 38. 572d. per ditto, 282 3 ©; 
17 oe fine holland, 408 yards, at 3s. 74d. per ditto, 73 14 9 
29 pls ſheeting, 2175 yards, at 1s, 14d. per ditto, 123 9 6; 
39 pls __ cloth, 1170 yards, at 48. 754. per ditto, 271 12 14 


1 977 11 6 


No. 2. | | | 
Glaſgow, 20th May 1788. 
Mr William Glen 

Bot. of Hardy, Shirvah, & Co. 
80 pſs plain lawns, 500 yards, at 2s. 93d. per yd. L. 70 11 5+ 


64 — ſtriped ditto, 640 yds. at 28. 33d. 1 17 97 

85,— flowered do. 858 yds. at 3s. 5+ per do. 147 51 
33 — ſprigged do. 330 yds. at 3s. 24d. per do. „ 

57 — ditto ditto, 570 yds: at 2s. 114. per do” „ 


94 — - lk er, 940 Foe at 35, 13d. per do. 141 5 4 


L. 574 13 4 
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No. 3Z* 1 | 
5 Glaſgow, 25th May 1788. 
Mr Daniel Campbell 
Bot. of John Yuill and Co. 
78 dozen pairs mens ſhoes, at 45s. 519. per doz. L. 177 59 


84 dozen ditto, at 55 18. 73d. per — 2216 18 3 
73 dozen womens ſhoes, at 43s, 13d. per doz. 157 7 14 
67 ditto ditto pumps, at 47s. 34d. per doz. 158 9 g 
95 ditto childrens ſhoes, at 23s. 54d. per doz.  - 111 9 6x 
97 ditto ditto pumps, at 258. 73d. per dag. oh 


L. 945 17 64 
INVOICES. 


. 
Glaſgow, 25th Aug. 1788. 
lpckoe of ſundries as on board the Glaſgow, Captain Fair. 


weather, for Jamaica, by Samuel Adventurer, on the proper ac- 


count and riſk of the, ſhipper, conſigned to Thomas "Truſtee and 


Co. merchants in Kingſton, for ſale and returns; contents, coſt, 
and charges, as under, viz. 


Le... d. 
20 kegs white lead, containing 179 th. at 43s. 71d. 
wt, 23 7 
8 caſl:s nails, cont, 240 M. at 25. 324. per M. 27 3 6 
6 ditto ditto, cont. 120 M. at 28. 93d. per M. 16 13 4 
6 ditto ditto, cont. 169 M. at 3s. 113d. per M. 23-3 114 
4 ditto ditto, cont. 60 M. at 58. 74d. per M. 197 18 
4 caſks double-edged bills, cont. 38 doz. and 7, at 125. | 
74d. per dozen, 24. 757-46 
2 caſks ſingle-edged ditto, cont. 15 doz. and 115 at 
11s. 114d. per doz. 910 8 
2 caſks, N 5 Cwt. 3 qrs. 18 th. turtle twine, at 
: 17 : 54 per Ct. LES 28 16 14 
Charges till — board, | 3 9 8 
L. 184 8 2 


Errors excepted, 


i | SAMUEL ADVENTURER. 
— c ; R 2 _ 
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5 No. 2. 


Glaſgow, 3oth Aug. 1788. 


Invoice of merchandiſe, per the Lady Margaret, for Virginia, 
Captain Kippen, by order and for account of Mr Robert Carmichael 
merchant in Peterſpurg; contents, colt, and charges as under, ſhip. 
ped by Ruilel, Black, and Co, 


N C, 5 boxes. 


; f | 8. d. 
No. 1. qt. 14 doz. mens turned pumps, at 57s. 55d. 40 4 64 
2. 19 doz. boys ditto, at 43s. 71d. r 
3. 16 doz. mens ſhoes, at 50s. 95d. 5 
4. 15 doz. boys dittp, àt 448. 254. "2343 I © 
5. 191 doz. womens ditto, at 55s. 87 d. 54 6 34 
2 bales fail cloth. 
No, 1. qt. 21 pſs. 824 yards, at 113d. 2 40 16 4; 
2. 19 pls. 715 yards, at 124d. | '38 2 8 
1 copper ſtill and head, wt. 6 Cut. 2 qrs. 15 th. at 
$s. 45d. per Ib. 5 SH, | 1 14 10} 
1 pewter worm for ditto, 4 Cwt, 1 qr. at 1s. 13d. b 
per th, ; 1 . 1 
: Charges, | | | $3 6 
Commiſſion, at 25 per cent. Os 9 7 104 
L. 385 4 3 
Errors excepted, 


RussEL, BLAck, & Co. 


WE man add, as an APPENDIX to this chapter, ſome few practi- 
cal methods of calculation, ſuited to particular caſes. | 


1. Practical rules for finding 2 value of the ſhort hundred, or five 
5 core. 


— 


„ 


4 


- 


ve 
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CASE TL 
If the rate of 1 be ſhillings, 8 it by 5 for the auſirer in 


pounds. 


EXAMPLES. 


I. What is the value of 100 gallons of rum, at 8s. per gallon ? 
5 X 8 = L. 40. Anſwer, 


- 2. What is the value of 100 dozen pairs of ſhoes, at 478. per 
; dozen ? 


3. What is the value of 100 moidores, at 278. each ? | 
4. What is the value of 100 lets of buckles, at 245. per ſet ? 

5. What coſt 500 pieces of 36s. ? _ 

6. What colt 1000 yards gf lail-cloth, at 25, per yard ? 


GAS E II. 


If the rate be pence, multiply by 5, and divide by 12 for the an- 


fer; and if the rate be thillings and pen, reduce it to Pcace he- 


fore anhin 
EXAMPLES. A 
1. At 7d, what coſt 1 piece Oſnaburghs, containing 100 yards 2 


„ 
- = L. 2:18: 4 Anfuer, 


TS 
Nate, The remainder is ſo many times 1s, 8d. or 12ths of a 
und. | | 

2. At 18. 7d. what caſt 100 yards of linen? 
19 % 5 


* L. 7184 Aiſeuer. 
12 | 
3. At 17s. 64. what coſt 100 dozen of claret ? 
3. At 115. 11d. what coſt 500 yards of broad cloth} _ P80 
1 At 198. 8d. what coſt 1000 barrels of herrings ? - 
6. At 155. 9d. what coſt 1290 ſtones of flax? 


CASE: Bt 
If the rate be frthings mult! ply by 5, and the product will be - Þ 


pences, 


TTW 


EXAMPLES. 


1. At zd. what coft 100 oranges ? 

3 X. <= 35 = bn. 3d, ua. 
2. At 14d. what coſt 100 yards of incle ? 

5 X 5 = 25 = 108. 5d. Anſwer, 
3. At 33d. what coſt 100 yards of ribbon ? 
4. At 13d. what coſt 1000 yards of tape? 
5. At zd. what coſt 1500 yards of twine ? 
6. At gd. what coſt 2000 _ of ribbon ? 


II. For finding the value of the Ne hundred, or fix ſcore. 


Reckon 1 pound for every penny in the rate, and for every far. 
thing the part of a pound it js of a penny, and the half of the 2. 
mount will be the anſwer. | 


1 | EXAMPLES. 


„What is the value of 120 mots at 91. per yard? ? 
>: 10-4 


= L. 4: 15:0 Anſwer. 
| | 2 
2. What is the value of 120 yards, at 1s. 8:4. per yard? 
a 20 . 8 | 


= I. 10:2: :6 Anſwer. 
| 2 
2 What | is the value * 120 yards, at 38. 330. per yard? 
4- What is the value of 240 yards, at 28. 91d. per yard? 
5. What is the value of 360 yards, at 1s. 75d. per yard? 
What is the value of 1200 yards, at 15. 41d. per yard? 


III. At any rate per ts. to Gnd the-value of 1 Cwt. or 112 v. 


For every penny in the rate, reckon 98. 4d. and * 180 far- 
thing + of 98. 4d. or 28. 4d. 


Cnae. VID ARITHMETIC. _ 


EXAMPLES. 


. At 18. 8d. per Ib. what coſt 112 lb.? 
| 9 4 | 


" WP”: 


mY 


* | 5 4 13 4 : 
| 2 


| Pr 
At 71d. per Ib. what coſt 112 lb.? 


2, 
3. At 83d. per Ib. what coſt 112 lb.? 
4. At gd. per Ib. what coſt 3 Cwt. ? 
5. At 105d. per Ib. what coſt 56 1b, ? 
ar- 6. At 18. 33d. per Ib. what coſt 5 Cwt. ? 


ds 


| IV. At any rate per dozen, to find the value of the great groſs. 


Multiply the rate of 1 dozen in pence by 3, and divide the pro- 
duct by 5, and the quotient gives the anſwer in pounds. 


"EXAMPLES: 


w4 


At gd. per dozen, what is the value of the great groſs? 
= L.5:8: 0 Anſwer. 


F 


[Ln 


| 85 | 
At 18. 2d. per doz. what is the value of the great groſs? 
At 28. 6d. per doz. what is the value of the great groſs? 
At 38. 4d. per doz. what is the value of the great groſs? 


> oo 


_ 
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TARE AND TRETT. 


Tann is an allowance on weighable goods made at the euſtom- 
Houſe to the importer, and by the ſeller to the buyer, for the out. 
ſide package, whether caſk, cheſt, wrapper, &c. whence ariſe the 
following diſtinetions. 


1. Graſt weigh is the lh of the commodity and l t0- 
125 
: 2. Tare is an allowance or deduction from the groſs weight for 
the package; and if it is weighed before the goods are packed, the 
tare is inſerted in the invoice. By a particular ſtipulation, it may 
be a certain deduttion on the whole; it may alſo be at a certain 
allowance per caſk, per cheſt, & c. or at a certain allowance per Ct. 
3. Trett is an allowance of 4 lb. on the 104 lb. certain, granted 
for break, waſte, or duſt mixed with ſuch nde as are ſold by the 
und weight. 
4. Clnh is an allowance made to the citizens of London on 
ſome weighable goods, generally of 2 Ib. per 336 lb. to turn the 
ſcale, or make good the weight, in cafe of . when the good: 
are re-weighed. 
« Suttle is what remains after deduction of the tare, when tret 
is alſo allowed ; in which caſe alone it is called ſuttle. 


The computations relative to theſe diſtinctions admit of feveril 
varieties; to each of which we ſhall aſſign a diſtinct caſe, and to 
each varicty two different methods of ccmputing, the one to be 
ulcdd as a proof of the other. 


CASE 4 


W hes a certain allowance is ingroſſed i. in the invoice, deduct the 
tare ſrom the groſs; and this may be done in lbs. or Cwts, 


EXAMPLES. 


1. What is the net of five hogſheads of ſugar, contents gre 
and tare, as under? 


the 
may 
tain 
owt. 
nted 
the 


N on 
the 
005 


trett 


veral 
ad to 
to be 


7 the 
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the whole for tare is 6225 lbs.: 


8 4. Received 7 frails of raiſins, weighing each 3 Cwt. 3 qrs. 10 
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Cwt. Q. lb. Tare. Ct. Q. lb. Tare. 
No. 1. 15 3 17 inn, 164 3.17 
2, N Ib I4 2 15 114 
3- 16 1 19, — 10 16 1. 16 8 
J. 13 12 21 wr ix z „ „ OT 
5. 15 1 11 — i I; ́WVwV on 
110 566 76 - - 112) 566 (5 
0 - * 
76 70. 3 22 6 
8512 groſs. 5 70 
566 tare. 1 7106 
7946 lbs. net. 7946 net. 


2. Received from on board the Bell 55 ho fad whe welgh=. 
ing grols, per invoice, 575 Cwt. 3 qrs. 14 ib. 3 the, allowance upon 
required the net weight? 
Anſwer, 58273 lb. = 520 Cwt. 1 qr. 5 lb. 
3. Received 54 cheſts, weighing cach 4 Cwt. 2 qrs. 14 lb. groſs; 
allowance on each for tare 455 lbs. : required the net ? 
Anfaver, 227 Cwt. 3 qrs. 10 lb. = 25518 lbs. 


Ib. groſs; tare upon the whole 168 lb.: 
Anſiuer, 25 Cwt. 1 qr. 14 lb. 

5. Received 14 bags of cotton, weighing each 2 Cwt. 2 qrs- 7 
Ib.; tare at 9 Ib. per bag: W the net? | 1 
Anfwer, 3892 lb. 5 3 2 | 


required the net ? | 


6. Sold as under, 
. Ct. Q. Ib. Tare. 


Hhds. of ſugar, No, 1. 14 3-8 109 lb. 
nog > Ie 222 
3. „„ 111 
4. 12.037 108 
5, 16 117 
Oo n 107 


at 45 per Ib. net weight; what is che groſs, the tare, the net, and 


the price ? 


Anſwer, L. 177: 13: 14. t iis 190 a 


— 
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"CASE I . 


When the tare is at à certain rate per Curt. take aliquot parts 
for the tare from theſe two ſtandard rates, 16 Ib. = 4, and 14 lb, 
= +, and deduce from the groſs; or deduce the tare from 112 for 
the net of 1 Cwt. and then the groſs will be to the net as 112 ta 
its net, without any ſubtraction. 


EXAMPLES. 


1. What! is the net of 372 Ct. 3 ꝗrs. 14 Ib. at 16 lb. tare per 
Cwt.? „ ä 


Cwt. 0. 1b. FE 
7) 372 3 14 groſs. 112: 112 :: 372 3 14 
e IF CW. 
£2 = 2 tare. — 


14 12 7) 2237 „ 


319 2 12 net. — | 
71 6 319 2 12 net. 


2. What is the net + of 493 Cwrt. 2 qrs. 24 lb. Nes, tare 14 per 
Cwt. ? Anſwer, 432 CWM Mm. 


- 3. What is the net of $73 Cwt. 2 qrs. 13 w. groſs, tare 1 per 
wt. ? f 


112 5 573.616 
05 2 kross. 17 5 
7 71 2 221 for 14 8 112 25 2868. 080 
e 7 e e 


131 for 1 


—— 389) 8449352 
3837 0 7 tare. 5 | 


2) 6811.69 


480 2 6 net. 1 2. 
| | eee 


ö 486. -549 net. 


OY What is | th net of 44 Cwt. 2 qrs. 12 lb. grofs, tare 21 per 
Cwt.? Anſwer, 36 Cwt. 271 lbb. 

5. What is the net of 170 Ct. 2 qrs. 14 lb. groſs, tare 6 per 
Ct.“ Anſuer, 161 Ct. 1 ar. 26x lb. 


Cray. VII. ARITHMETIC. 139 


6. What is the net of 78 Cwt. 1 qr. 15 lb. grok, tare 11 per 
Curt. ? Anſwer, 70 Cwt. 2 qrs. 21 lb. 
J. What is the net of 227 Cwt. 3 qrs. 24 lb. groſs, tare 13 per 
Ge ? An ſwer, 201 Ct. 2 qrs. 

8. What is the valuc of 545 Cwt. 3 qrs. 19 lb. of ng at 518. | 
71d. per Cwt. tare g per CW 't? . Anſwer, L. 129 156. 

9. What is the value of 374 Cwrt. 3 qrs. 75 Ib. o —_— at 
74. per Ib. tare 22 per Cwt. Anſaver, L. 1072 : 3: 94. 

10. What is the value of 515 Cwt, 2 qrs. 17 lb. of cotton, at 
L. 4: 19: 440. per Cwt. tare 12 per Ct.? e L. 2288: 2: 2 


Ca 8 E m. 
When trett is allowed, divide the remainder, after tare is 3 


ced, in this caſe ſuttle, dy 26 for the trett; deduce the quotient 
from the ſuttle for the net: Or, multiply the ſuttle by. 9615 12825 


and the EG will be the net, n any fubtaGion. 


EXAMPLES. 


I. What is the net of 836 Cur. 2 qts. 17 w. oo, tare 22 per 
Cyt. and trett 4 per 104 ? | 


112 
7) 836 2 17 groſs. 222 


4) 119 2 2+ eee e vet oil | 
14 3 214 36 5 45 45 esc = 
3 | | 45. 7 N. i 


164 1 10 tare. — 
—— | 55 418325880 
26) 672 1 7 ſuttle. 2 324070 
. 20-4 12 wet 


7 ) 37649. 3292 


646 1 23 net. 
| | 80 $378. 4756 


552. 3094 ſuttle, 
9615 


646.42 55 &c. net i 
8 2 
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2. What is the net of 54 Ot. 1 qr. 15 lb. tare 18 per Cut. | 
trett 4 per 104 ? Anſaver, 302 Cwt. o qrs. 141 Ib. + 
3. What is the net of 118 Curt. 2 qrs. 14 lb. grots,: tare 12 ee 
Ct. trett 4 per 104? +: Anſwer, 101 Cwt, 3 qrs. 10 lb. 

4- What is the net weight of 346 Ct. 3.qrs, 12 Ib. groſs,” tare 
12 n Ct. trett 25 per 104 ? Anſwer, 297 Cwt: 3 qrs- 34 lb. 


” 
7 


5 CASE W. 

When teak is to be deduced, the tr, aſter dedu&ion 

of trett, is called ſulſuttle. For finding the clough, divide the ſub- 
ſuttle by 168 = or er by oo 


EXAMPLES: 


ET: What is the net of 139 Cut. 1 qr. 22 Ib. tare 8 per On 
trett 4 per 104, clough 2 per 336? Anſwer, 123 Cwt. 3 qrs. 15 lb. 
2. What is the net of ſix hogſheads tobacco, weighing groſs 55 
Cwt. 26 1b. tare 30 Ib. per hhd. trett 4 per 104, and clough 2 per 
336; and what will the net amount to at 94d. per lb.? Anſuber, 
51 Cwt. 1 qr. 4 lb. the net amount L. 227 : p45 114. 


1 


n » 4 £ 
** — , 5 


QUERIES. 


Sew 


. | How is the tare aſcertained when the caſk is full? ? 2 Hnſaer, 
Before the caſk is filled it is weighed, and it is alſo weighed when 
full ; this laſt weight i is called the groſs, the firſt is the tare, and the 
difference the net, or weight of the tobacco, ſugar; & cc e 
2. Why is trett deduced, after the tare is allowed? Anſwer, 
Becauſe i i is _ allowed on the goods, not on the * 


3 YT Vw. ww 
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ho ; -, 5 - 
a 4 : 8 4 s 
we *' 7 * # 3 4 
. 4 „ 
; ; . . A ; 
£ 2 7 
* 2 1 , 
„ 1 4 
* - 


COMMISSION = FACTORAGE any | BROKERAGE. F 


1 [3 944$04 


Wen one perſon afts for ny in buying or ſelling goods tor 


his account, recovering or paying money, &c. à certain premium is 
allowed to him in name of commiſſion, which is generally at ſome 


rate per cent. To compute whichy take the following methods * | 
ove each other. . 


1. The ſum given will be to the commilifion due for it as 100 is 


PT #4- 


1 
F2 


to the aſſigned rate. Or, practically, * ο «| | 
2. If the rate be any even nga of 100, divide far] it; and if 1 it be 
not, divide 1 neareſt, and take parts of chat fer, the 3 
21 AM Pp L E 8. 5 55 nh oy 
1. My factor; in Jamaica ſends me an account of ſales per 569 
175. 6d.; what fi is his commiſſion thereon at 8 per cee f | 
| . 4 LEE | 
109 : s: : 547: 875 Th 50 ) 537-875 | 


' 


To. 9575 for 2 per + cen 


d . 4 16 7 


Fre 4932298 
45 
2. Sold a conſignment for my conſtituent, amounting to L. 896, 
135. 4d.; what commiſſion am I entitled to at 24 per cent. and 


what are the net deere of his conſignment, ſuppoſing thy other 
charges L. i143: $7 


100: 24: L. 896. 13 4 


2 — „ 
: — 4,0 ) 896 13 4 
1793 6 885 : 
V8 22 8 4 commiſſion. 
— _ 5 12 8 charges, 
22.41 13 4 — 
. 28 1-0 
8.33 | 868 12 4 net proc eeds 
12 | | 


— on wn 


4 
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3. Negotiated bills for A. B. to the extent of L. 3745 : 18:6; 
What is my commiſſion at + per cent.? 
Anſwer, L. is 14 
4. Diſcounted bills laſt month to the amount of L. 234 56 6:6; 
what is my commiſlion on the 3 at 3 per cent.? 
Aufiber, L. 58 12 gi. . 
5. Bought for my employer goods to the amount ot _ 127 
2 10d, charges attending the purchaſe came to L. 15: 11 : 11; 
how much may I draw, including commiſſion at 3 per _ 1 
| - Anſwer, L. 1329 6 1. 
6. A broker procures inſurance and does other buſineſs to the ex. 
tent of L. $7459 : 103 what is his premmm at Js. 4d. Per L. 100 
Anſwer, L. 95 15 1 | 
7. Bought the following goods for A. $7 viz. 


; 5 bales Oſnaburghs, 6⁰ pieces, 6020 yards, at 65d. 5 
per yard, 167 4 5 
19 pieces of broad cloth, 475 yards, at 138. 820. 8 
yard, 326 6 31 
2 cheſts vermillion, 4834 w. at 158. 73d. per i. 3781 11 11 
3478 ounces of ſilver, at 48. 10zd. per . 1342 17 5 
80 pieces of fine lawn, Boo yards, at 3s. 77d. per > 
yard, | 240 6-0 
200 dozen 7 pairs ſtockings, at 338. 44d. W 
13 Cwt. 3 qrs- 19 tb. refined ſugar, at err. $7 47.6 
ackage and other charges, tx 9-08 


7 

Required a complete invoice to be ſent per the ” 
Betſey, adding commiſſion at 35 per cent.? 216 6 4} 

6 


3 6388 


mes 41 A 
6; * 
74 INSURAN CE. 
91 
. [asURANCE Is 2 ſecurity or writ called a Policy, given by the inſu⸗ 


ers, Or underwriters, to indemnify the inſured from ſuch lofles as 
Ry arc expreſſed in the policy, upon account of the premiums, and with 

the reſtrictions particulariſed in the writ. | 
In caſe of loſs, the inſured generally recover two per cent. ſhort 
of the ſum underwritten, i i. e. L. 98 for L. 100, eſpecially in time of 


n war, when the riſk .is ſuppoſed greater; but, as an equivalent, the 
| inſured may cover this 2 per cent, as well as the premium and value 
on board, and this is called covering his outſet, 

Jr In caſe of A partial loſs incurred, (for the preſervation of the whole) 
all concerned in ſhip, freight, and cargo, are to hear a proportional 

gy part of what was fo ſacrificed for the common good, and muſt be 

made good by the inſurers in ſuch proportions as they have under- 

53 WW vriten; and this is called an — 

0 

51 From theſs different ciecumdlances ariſe the following. caſes 
65 | ane I | 

6 CASE I 


When the rate per cent., premium, and ſum to be inſured, are gv 


en to find the premium, the computation i is the ſame as in commlſ- 
bon, factorage, &c. 


E X A M P L E 8. 
L, At 74. per cent. what * will pay for wk L. 785 : 152 


* T+ 2 : 785. 75 
„ e 18 © 
5500.25 2)39 5 9 for 5 per cent, 
392.875 19 12 104 for 24. 


$8.93125 = 58 18 71 Anſwer. 


2. At 9 per cent. premium, what muſt be paid for inſuring 
J. 1745 192 RY Anſwer, L. 157 1 


_ PRACTICAL „ Cutan 
Is At 35 guineas per cent. premium, what will inſure L. 347, 


128. 6d. ? Anſwer, L. 54: 15. 
4. At 131 per cent. ag, what moſt be paid for inſuring 
L. 2860 ? | nn 9 2. 
© AS E n. 


1 fur inſured and diſcount per cent. given, to find the firſt 
0 eber, obſerve the * 


EXAMPLES. 


. There i is a loſs of L. 1978 mſured, what 1 is the diſcount and 
ſum recovered, at 2 2 per cent. diſcount? 


100 98 : 3 e 5.0 ) 197.8 
39. 56 diſcount. 
15824 


. 1938.44 ſhort recovery. 


5 1938.44 ſhort recovery. 


„ 

2. At 27 per cent diſcount, what ſum muſt be recovered for 
134. Anſwer, I.. 1557: 14 : 6. 

3. At 2; per cent. diſcount, what ſum muſt be recovered for 
L. 6745: 19 Sf: Anſaber, L 6594 : 3: 75. 

4. At 15 per cent, diſcount, what ſum mult be recovered for 
L. 3937: 11: 117 . Anſwer, L. $57 1.5 46; 

C A 8 E III. 


The rates per cent. premium and n given, and the real va- 
lue at riſk, to find what ſum muſt be inſured to cover the whole 
outſet in a-ſingle voyage. g 

Add the rates of the premium and 1 e ſubtract the 
ſum from L 100; then the real value at riſk, or the outſet, will be 
to the ſum to be inſured as the remainder formerly found to 100. 
For a proof, take the premium and diſcount on the covered ſum, 
and the remainder will be Juſt equal to the firſt butſet, or real value 
at risk. 


rſt 


Vas 
ole 


the 
| be 
00. 
um, 
alue 


ca., Ae Ms 


EXAMPLES. 


1. What ſum muſt I ;nfure to cover L. 570, premium 8 per cent. 
diſcount 2 per cent. in caſe of loſs ? 


100 ; 10) 633.3 covered property. 
8 4 1 * 186 5, 63.3 prem. and diſc. 
90 1,100 2570 . 570. firſt outſet. Proof. 
> RD £100 | 
9 a 


? 


Co 3 fn; | 3 
2. What ſum muſt I inſure. to cover L. 547: 19, premium 13 gui- 


neas per cent, 2 per cent. diſcount in caſe of loſs ? 


Anſwer, L. 649 : 12: 34. 

3. What ſum muſt I inſure to cover L. 1974 : 17 : 6, premium 

29 guineas N cent. 2 per cent. diſcount in caſe of loſs? 
Anſwer, L. 2564: 15: 55+ 

4. I want inſured in Amſterdam L. 574 : 18, premium guineas 
per cent. in „ L. 345 : 10, premium 8 guineas per cent.; in 
London L. 459 : 11 : 9, premium 74 guineas per cent. 3 the diſcount 
at Amſterdam will be 21 per cent. and in each of the other places 
per cent.: required the covered outſet at each place? 

| Anſwer, At Amſterdam, L. 637 14 315 


At Edinburgh, 385 12 of. 
At Eden, n 
8 A 8 L. . 


Given the ſame thing; as before, to find the premium out and 
home, and what ſum muſt be inſured to, cover the inſet. 

bind the premium on the voyage out as before; deduct the pre- 
mum from the thort recovery; then will the proportion be, as the 
remainder to the premium, fo the ſum of the outſet and premium 
of the voyage out, to the premium of the voyage home, which, add- 
ech to the premium of the voyage out, gives the the total premium. | 
Laſtly, find what ſum inſured will coyer the inſet _ Caſe III. 


EXAMPLES. 


1. What ſum muſt I inſure to cover a voyage out and in per 
I. 5780, premium 8 per cent. diſcount 2 per cent. in caſe of loſs? 


11 
4 


N 
L 


(4) 90 : 100 54 59706 
N 


9) 57800 
50) 6422.22 


Off 2 per cent. diſcount, 3h 128.44 


| Premium and ourſet, 6293-77 | 
513.77 premium ouk, 


(2) 98 — 8 90 ; 8 2 039308 | - 


- ' 1 
— —ñ—ñ— ———— ers 


9) 534.933 


559.437 prem. home, 
513.6566 prem. out. 


7 1073-1036 total 3 


100 


(3-), 99 10 : 6293.66 


9) 62936.66 


8 6992.96 Anſwer. 


2. What ſum muſt I inſure to cover a voyage out and i m per 
J. 978 : 18 : 95 premium 9 guineas per cent. te: aunt 2 per cent. 
in caſe of loſs?  Anfaver, L. 1223 : 9 . 

3. What ſum muſt I inſure to cover L. 3749: 15; o for a voyage 
out and in, premium 17 guineas pf cent. 2 per cent. diſcount | in 
caſe of loſs? - anſwer, L. 5720: 6:7 | 

4. What ſum muſt I inſure to cover L. 1111:11 : 11, for a vey: 


age out and in, premium 104 guineas per cent. diſcount 2 per cent. 
in b! of lols? Anſwer, L. 1440 1:5. 


ena Kl. AI THE 


CHAF: Ak 
ComPruTaTIONS IN THE PURCHASE or STOCKS, | 


Tur ſupplies to the Britiſh government, fot defraying the expence 
of war, or anſwering other exigencies of ſtate, are raiſed by bor- 
rowing money from the bank of England, Eaſt India company, &c. 
for payment of the intereſt of which the public taxes are appropri- 
ated. Although the principal is not paid up by the government, 
yet the creditor may have his money replaced to him at any time, 
by ſelling out his property or ſtock in Exchange Alley, ſometimes 


at loſs, and ſometimes with profit, —— to the riſe or fall of 


ſtocks. The public funds or ſtocks come under various deſigna- 
tions, as Bank Roth, India ſtach, Txdia annuities, India bonds, South 
Sen onnuities, Three per cent. reduced annuities, Three per cent. con- 
ſlidated ditto, Three and .a half per cent. ditto, Four per cent. ditto, 
Long ditto, Exchequer bills, Navy bills, ce. 


Stocks are always bought or ſold at a certain rate per cent. and | 


computed as in the ie caſes. 


7 


CASE:L 


"Wikis: the flock: is any number of even hundreds, multiply the | 


price by the number. 


EXAMPLES. 
1. What is 5 the price of 0 700 bank ſtock, at L. 225+ per cent.? 
| 220 - | 
7 
OT 5 78 10 Anſwer. 


2. What is the price of 800 three and a half per cent. annuities, 
*L.$2.:13:4 per eent. , Anſuer, L. 601: 6; 8. 


T 2 
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3. What is the price of I. 900 bank annuities, at L. 03 1991 
per cent.? Anſwer, L. 825:18: 154. - 


CASE II. 
When the ſtock is no even pk of * the price may 
be calculated as commiſſion. 
EXAMPLES. 


What muſt. be paid for I. 5784 India ſtock, at L. I 551 pe 
—_ | 


100 : 155-5 4 576.5 a 


— ——__— ——— —_—e——_—s 
P . 


bo 31.1 15.7 2) 578.5 for 100 


— h ee 10) 289.25 for 50 
4 — 10) 28.925 for 5 
o 2.8925 for + 
3471 e 


5 L. 899-5675 
4) 3598.27 


L. 899. 5675 Anſaer, = 999 3-11 544: 
4. What muſt be paid for L. 4973 conſolidated annuitics, 2 


L. 84:17:6 per cent.? | Anſwer, as: 3+ - 

3. What muſt be paid for L. 9995 annuities 4, at L. 88:16:86 
. Anhauer, L. 888. 
4. What muſt be paid for L. 1976 atinuities 3, at L. 73: 11: 6 
per cent? Auer, L. 1453: 16: 10. - 

5. What muſt be paid for L: 374 bank ſtock, at L. 215: 7 7 
per cent.? | Anfaer, L. 81:6: 1. 


6. What muſt be 22 for L. 19795 ; conſolidated annuities, at 
L. 69: 14: 5 per cent.? | Anfwer, L. _ 2 1 


to make of L. 1575 : 15: 63; what falls to each? 


CHAP, XII. 


PARTNERSHIP. 


—_- . 


Wur two or more merchants join their ſtocks to carry on ſome 


concerted branch of buſineſs, they are ſaid to be in company or part- 
nerſhip ; and, as the conditions of their contract may admit of ſome 


loſs, or proceeds, We {hall begin with the moſt ſimple. 


i 
When the partners are all equally 


| partners will always be a diviſor to the ſubject to be divided. 


EXAMPLES... 
I. Two, n n A. and B. concerned in trade, had a dividend 


2) 157 18 6 
787 17 9 Anfiuer. 


2. Three partners were concerned in trade, in which they were 
equally in advance; but one had L. 100 per annum for his ma- 


nagement: at balancing their books, they found there was a divi- 
dend of I. 1979: 15 : 4 3 how much will be drawn by each? 
Anſwer, L. 626: 1119. 32 
CASE Il 


If the company's capital be divided into a certain number of 


ſhares, the dividend will be made on the whole number of ſhares, 
is before, and the quotient multiplied by the number of ſhares 


«any partner holds for his dividend. 


concerned, the number of 
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| varicties, different caſes will ariſe in the diſtribution of the gain, 


— Q 1 " 
— Free _ —_— LT | 
ai ee ee eee n e CEOS 
8 i . : 8 ot ee = * * « : 2 * e the, 


OT. "0 


— 
r 


Ll N 
5 
+ £ 
\ 
2 
4 
$ 
- 
: 


5 ſharcs ? | 0 


conſiſting of 1 56 ſhares ; how much is C.'s ſtock in company, who 
holds 19 ſhares ? 2 5 Anſwer, L. 28813: 12: 14. 


1% PRACTICAL Ciiar. Xn. 


LXAMPLES. 
1. The capital of a trading company is L. 96745 : 16 : 8, which 
conſiſts of 64 ſhares z what is A. B.'s ſtock in company, who hold, 


8) 96745 16 8 


8 12093 4 7 | 


1511 13 07. = 1 ſhare, 
5 


: 1. 7858 5 44, Anſwer, 

2. A trading company, conſiſting of 7 75 ſhares, have of capital 
1. 194570: 15:0; what is A. Bs ſock * . who holds 1: 12 
thares! Anſwer, L. 33725: 

A trading company have - ky fiock 1. 236574: 17:6 


A8 E III. 


When each partner is concerned to a certain extent, and the 
conditions of the contract ſuch; that all dividends ſhall be made 
upon the capital each partner has employed | in the company trace, 
then it will be, 

As the total ſtock to the: total dividend, 
ſo each partner's ſtock to his particular dividend z or, 

As the total ſtock to the total dividend, | 
ſo is L. 1co to its dividend ; or, 

As the total ſtock to the total div idend, 
ſo is L. 1 to its dividend. 


Note, If either of the laſt t proportion be uſed, the reſt a be 
done dy pracuce. 


EXAMPLES. 


1. A., B., and C. purchaſe. a ſhip for I. 2500, of which A. paid 
> The L. 850, B. L. 780, and C. the reminder by the firſt voyage 
they netted L. 7 $0» how much ovght to be drawn by each? 


[1 


ch 
Is; 


the 


ade 
ce, 


bbe 


paid 
rage 
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2509 1 750 :: 83 293 K. 
1 * : 224 = 
$50 © 26 1--&5-* 


750 Proof. 
Or thus : 2500 : 750 F 100: 30 per cent. 
i 30 X 8.5 = 255 A. — 
30 X 7-8 = 234 B. 
30K 9.7 "206" _— 
759 as befoqa, © 11 
Or thus; 2500 ! $0342" 8-5 | 
| 850. N 1 Ie; 
780 X -3} = 244 - B«:;- 
870 Xx 3 = 261 C. 


756 as before. = 


2. A., B., and C. join in an adventure to Virginia, and | de of, 


en their joint credit, goods to the amount of L. 3000 ; ta this, car- 
90 A. adds from his own warchouſe the value of L. 100, B. to the 
value of L. 200, and C. to the value of L. 300: they had returns 
in tobacco which cleared L. 6930, what ſhare of this belongs to 
cach partner ? 
' Anfwer, A. draws L. 21 17 10 © 
* e To 
C. 2502 10 © 


3. A., B., C., and D. freight a ſhip for Grenada with goods to the 
amount of L. 5768 : 19 : 6. charges of ſhipping and inſurance coſt 


them I. 174:0:6 further; they had returns in due time, by which 


they cleared L. 6847: 16:0; how much will A. draw in propor- 
tion to L. 1267, how much will B. draw in proportion to L. 1459, 


how much will C. draw in proportion to L. 1578, and how much 


will D. draw in proportion to the remainder ? 
Anſwer, A. draws L. 1459 179 11 
B. „ 5 
C. % 1818 4 10% f 3 
D. 1888 10 * 


bs 6847- 15 105 


4 A.,B. "BE 4 and D. buy a ſhip, of which A. had 2 Nen . | 
and D. paid L. 2777 19 0 What was D.'s ſhare of the ſhip, what 


= 
„ 1 


n 
» 


n 


f 

l 5 
+ 
. 

1 

f 
TY 
. 
4 

£ 2 


à dividen 


proportional dividend for L. 1, and m | 
ſeverally, and then into 10; multiply this laſt product into all the 
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did the ſhip coſt, and what did A.,B., and C. each contribute toward; 
the purchaſe ? _ 


lulu, A; paid I. 819 4 5! 


1033 5 85 | 
C. 1536 2 104 
D. 277 190 © for - parts. 


EX 3686 12 o price of the ſhip, 


5. There was an average loſs of L. 1276: 15:7; A. had on 


board the value of L. 2117: 10: o, B. the value of L. 2347 : 11:5, 


C. the value of L. 2984: 15 : o, and D. the value of L. 3741: 16:8, 
inſurance was made on the ſhip and freight for L. 647 : 19 : O; what 
ſhare of the loſs muſt each of the freighters, and what ſhare of the 
loſs muſt the owners ſuſtain ? | 
| ny, A. paid L. 228 * 
B. . ; 


6 083 3. 4x. 
ds. © - 2 
1 403 10 8 
Owners of the ſhip 69 16 64 


Ho TY HF 549 
L. 1276 15 6; 


heb with the remainders e 


6. A bankrupt owes to A. L. 347): 10:0, to B. L. 349: 1 
to C. I. 697: 14: o, to D. L. 419: 18: 6, and to ... L. 725 N 

- 9 his effects is to be made for L. 1897: 14:8. what 
will each of the creditors draw ? 


Anfwer, A. draws L. 240, 13. 24 
B. 380 11 81 
C. 483 3 7 ö 
D. 290 16 341 
E. 502. 9 or 
| 2 
58 1897 Is: 4 


In caſes of this kind, when the creditors are numerous, find the 
Atiply it into all the 9 digits 


9 digits, and then into 10, which | is eaſily effected by removing the 
decimal point of each of the 10 preceding products one ſtep further 


to the * as in the following example, being the laſt * 
relumeg- 


7 


2 F 
5 $ — y 
* 0 - S 


* Car. XII. A R IT H M E TIC. | 153 + 
; Debt. Subject. Debt. Hh 
27403. : 1899-733 1: L. 1: 69255 
Therefore L. 1= . 69255 ils Gon, 
221.385 10 2080 Hie 
3 2. 0765 30 S0. 7765 
4 2.77020 „ 407 27.7030; 
5 3.46275 5088346275 + 
6 4.15530 60 241.5530 k 
=4.84785. 1 70848-4785 8 
8 5.54040 380 55. 4040 
Ih. ch 23298 90 2.3295 
10. 92550 100 =6g. 2559 


Now let A.'s dividend be required: 3 
69.255 K 3220). 765 for L. 300 © 
27. 70 K 1 27.702 for 40 © 

4.84785 for 7, © 
34627 for © 10 


240.66 112 TY &c. 


0000 


CAS E NV. | 
If the dividend is calls to be proportioned to „ time the capital 
ii to be employed, obſerve this proportion: c 
As the ſum of the products of the capitals, into the times they. 
| are reſpectively employed, to the whole dividend, fo is each parti- 


cular product to its particular dividend ; or, find The dividend to 
L. 109 or L. 1, and da the reſt by practice. | 


EXAMPLES. 


WY put into company L. 560 for 8 months, B. L 279 for 19 
| months, and C. L. 735 for 6 months; the gain upon the Whole 
Was L. 1000 ; what is each partner entitled to draw? 


the A. 560 R $3 = 
igits b. 279 X 10 = 
the MW + 735 X 6 = 
the . _ | I. ., d. ren 
ther For A. 11680 : ice ?: 4480: 83 1 27 208 
tion Ml For B. 11680: 1000 :: 2790. i 238 17 44 bus 


For C. 11689 ; 1000: : 4410 : 377 11 4; 889 


. 
= [I | 


* 


154 * "PRACTICAL Cir 


© ( | | 
11680 | 1000 1 5 on *. 
. 8 | | 4480 _ 393 „„ 
ee , 238 17 41 
. J 377 4 


2. A., B., and C., butchers, hire a paſture for L. 24: A. had 40 
cows on it for 4 months, B. 30 cows for 2 months, and C. 36 for 
5 months; what proportion of the rent falls to each? | 

Anſwer, A. pays L. 9g 12 o © 
= 42 9 

. J)%%% 8 
3. A. and B trade in company: A. put into company the ſirſt 
of January L. 1259, but B. could advance nothing till the ſirſt of 
May: Quieritur, what muſt B. put in then to entitle him to an 
equal ſhare of the profits at the year's end? 

Anfaver, L. 1888: 10: o. , 

4. A., B., and C, butchers, farm a large graſs incloſure for 
L. 119: 10: o per annum : A. kept in this incloſure 90 cows for 2 
months, at the end of which he took out 70 for ſlaughter, and then 
put 40 in their room ; at the expiration of another month he with- 
drew 20, but ſuffered the remainder to continue 2 months longer: 
B. had 110 cows in the incloſure for 15 month, when he with- 
drew 50; and at the end of 14 month more he withdrew the re- 
mainder, but put 55 in their ſtead, which continued 3 months; 
C. had yo cows in for 3 months, when he added 15 to their num- 

ber, bd continued the whole for 2 months longer : required the 
| proportion each butcher pays of the rent, according to the uſe he 
had of the incloſure ? „„ „ 
Anſuer, A. pays L. 34 2 10 
| JJÜ*Ü—ß © 
C. 40 10 102 


— 


2 : 


— c 


L. 119 Jo 9g-'. 


SOT. 


1 
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B ARTE I 
Barrier is that rule by which merchants proportion quanti- 


ties of goods to be exchanged, the one to the other, according to 
the conditions of the bargain, that neither party may be a loſer. 


Find the value of the commodity of which the quantity is aſſign- 
ed, and then, by another operation, find how much of the other 


commodity that value will purchaſe. Or, by one operation, 
As the price by the yard, lb., Cwt., &c. of the known commodity 


to the aſſigned quantity, ſo is the price by the yard, &c. of the 


other commodity to the quantity required, in a reciprocal propor- 
tion. . re. | 


EXAMPLES. ; 


1. How many pounds of cotton, at gd. per lb. may I have in bars 
ter for 13 Cwt. 3 qrs. 14 lb. of ſugar, at 56s. per Cwt.? 


(1.) | ap | (25) 
"13-875 | | 8 %%% F335 2008 
2.8 | | | 
. 0075 | 7.7700 
13608: --- | 
” PIES x oo 1.5 5 40 
38.8500 ſugar value. I. | 08 - 


Anſwer, g Cwt. 1 qr. = 1036 lbs. 


By one operation : 


- 6972 «» 
672 


27750 


97125 | 1 
83250 | SET 


9) 9324-000 


1036 lbs. Anſwer, as before, 
UA. 
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2. Haw many yards of cloth, at 10s. per yard, may I have j in 
barter for 189 gallons of rum, at 65. 8d. per gallon : ? 
| Anſwer, 126. 


3. A. takes 70 Cwt. of cotton of B., at 353. 64. per Cwt. and 
gives him 19 pieces of broad cloth, at L. 3: 19: 72d. per piece; 
What is the balance, and to whom _ | 

Anſwer, To B., L. 48: 


4. A. hath tobacco at yd. per lb. ready money, but in barter he 
rates it at 8d. : B. had nutmegs worth L. 6 12: © per Cwt.; how 
much muſt he advance them to be on a footing with A., and what 
m—_— of nutmegs muſt be given for 17 Cwt. 3 _ 25 lb. of to- 
bacco 


Anſwer, 11 745 lbs 


5. A. has 41 Cwt. hops, at 318. 6d. per Cwr. for which B. gives 
him I. 21: 10 20 in money, and a certain quantity of almonds at 
5d. per lb. ; what quantity of almonds did A. receive ? 

| 41 zauber, 2007; lbs. 


6. How many pieces ſilk, at L. 3:15 8 may I have in barter 
for 574 Cwt. of wool, at L. 6: 7: 10 per wt. ? | 


Anſwer, 97. 977 Pieces. 


. A. bartered with B. a puncheon of rum, meaſuring 1097 gal- 
Jons, at 6s, 8d. per gallon, for 41 yards 2 qrs. 2 nails of broad 
cloth; What was it valued at per yard? | 
Anſwer, 175. 61d. 


. delivers to B., Gor a certain quantity of linen, 34 Cut. of 
_ ſugar, at 54d. per Ib. ready money, but in barter 7d. and is willing 
to loſe 20 per cent. for ; ready money; how much linen, at 25. 
3d. per yard, muſt be delivered by B., and what is the ready money 
1 per yard, to equal the harter? 


Anſwer, 435 n at 18. 9d. per yard, ready money. 


** F 2 
PEE r 


PROFIT AND LOSS. 


BY this ads merchants are enabled to make a proper eſtimate of | 
the different articles of their trade, and to judge with preciſion where | 
their profits lie, and whence come their lofles. This rule admits 

of four varieties. 


VARIETY I. 


The buying and ſelling price being given, to a the gain 
or loſs per cent. ſubtract the leſſer from the greater; then will the 
gain ” cent. bet to 100 as the leſſer price is to the difference. 


EXAMPLES. 


1. Bonght cloth at 8s. 64. and ſold it again for 10s. 6d. z what 
did I pain per cent.? | 


Sixpences. Sixpences. 


[ 7 4à 

; 4 

. 17.) 400 
23 Pr 


Had the proſit on any number of yards been required, 92 
700, work by practice, thus: | 
| 10.) 78.6 = L. 78: 


* Bought cloth at 1s. and fold it again for 18. 1d.; what had I 
per cent.? Anſwer, 8. 

3. Bought 7964 lb. of tobacco, at 71d. and ſold it again for 
9:4.; what was the gain per cent. and how much was there on the 
Whole ? Anfaver, 30 per cent. and L. 74 : 13: 3 on the whole, 
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4. If 2d. on the ſhilling be a dealer's profit, what does he make 
per cent. and how much in the year, ſuppoſing he deals to the ex. 
tent of L. 25,000 per annum ? Anſwer, L. 4166 : 13: 4. 

5. Bought a horſe for 1 $ guineas, and fold him again for L. 20; 
how much had I per cent. Anſwer, 27 per cent. nearly. 

6. Bought 375 cows, at L. 2: 15 : © a piece; their grazing, while 
1 kept them on hand, came to L. 74 : 15: o, incidental charge; 
L. 12: 14: 6: I fold them again at. L. 3: 10: 6 a piece; wha 
did I gain or loſe upon the whole, and how much per cent., 
Anſwer, Gained L. 203: 3: o, which is 18.1 per cent. 


VARIETY 1. 


If a certain rate per cent. is propoſed to be gained, fay, 
As 100 to 100 + the rate, ſo is the buying price to the advanced, 


EXAMPLES. 


55 Bought cloth at 8s. 6d. upon which I would have 23 87 per 
cent. profit; how muſt I charge the yard of it to compaſs my de- 
ſign? „„ 5 
Sixpences. Sixpences. 

100 : 123 17 
= ; 


21.00 = 10s. 6d. per yard. Anſruer. 


2. Bought at 1s. and would ſell again at 124 per cent. profit; 
what muſt I charge? Anſwer, 131d. | | 
3. Bought goods to the value of L. 374: 15 : o; but coming to 
a bad market, was a to ſell them 25 per cent. under prime 
coſt: what did I receive for them? Anſwer, L. 281: 1: 3 
Here it will be 100: 100 — 28. | | 
4. Bought goods to the value of L. 217: 16: 8, and ſold them 
again at 164 per cent. advance; what did I receive, and how much 
may I gain on the whole? Anfaver, L. 253: 15: 6. 8 
5. Sent to Virginia a cargo of goods, coſt with charges L. 2197, 
108. 6d. which were fold at 95 per cent. advance on the invoice; 
what does the bill of ſales amount to? Anſeer, L. 4285 ; 3: 51. 
6. A grocer bought 7 Cwt. 1 qr. of pepper, for L. 21 : 17 : o 
which happening to be damnified, he is willing to loſe at the rate 
of 121 per cent.; how muſt he charge the Ib. at that rate? 
Anſuer, 533d. : | 


= 


Canary, XIV. ABRITHMETEC ow. 
var Mm. 
To find the rate proportional on one ahead price, by having 


another and the rate on it given, obſerve this proportion: 
As the loweſt price to the bigheft, 10 100 + the given rate to 


100 + the required rate. 


E X A MPL ES. 
1. Sold cloth for 8s. per ev. „ upon which I had 1 5 per cent. 
* re 


but markets riſing, I fold mined at 135 per yard; what had 
1 ee cent, on laſt Tales © 
VVV 
ot 
8) 1035 


1294 — 100 = 29} Anſwer: 


2. Sold 8 for 6:d, by which I had 5; per cent.z how 
much pt cent, would I have got if I could have ſold i it for 72d. 
per Ib. Anſuer, 18.7. 

3. Sold a parcel of goods for L. 457: 9: o, by which I cleared. 
18 per cent.; the purchaſer ſold them "innnedietly for L. 5003 
how much per cent. would they have brought in had I come to ng 
ſame market? Anſwer, 29 nearly. 

4. Sold my cloth at 130. by which 1 had 121 per cent.; 3 in 2 
neighbouring town the ſame cloth is fold for 14d.; what is the 
ſeller's profit per cent. upon the ſuppoſition that he ge on Ep 
ſame terms with me f e., 21 per cent. 


VARIETY „ { 


When the ſelling price and rate per cent. profit are given, to 
find the prime coſt, the proportion will be, 


As 100 + the rate per cent. profit to 100, fo is the advanced 


price to the Prime coſt. 


EXAMPLES. 
1. Seld cloth for 108. 6d. per yard, on which I had 23.2, per 


cent.; what was the prime coſt 
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21.00 — „ 
| 17-00 3) 178.5 


- F995 
8.5 = 8s, 6d. Anſwer. 


2. Sold 500 yards linen for L. 135, by which I had 15 per cent.; 
what did it coſt me per yard ? Anſwer, qs. 8 l. 

3. Sold 65734 lbs. of tobacco, at gd. by which I had 25 per 
cent. 3 what was the prime coſt of the whole and per lb.? 

| Anſaver, 1,9. per lb. and L. 1972: © : 44 total. 

4. Sold 3 puncheons of rum, meaſuring by the gauge 3471 gal. 
lons, for L. 167: 13: 4, by which I had 214 per cent.; what wa; 
the prime coſt per gallon ? Anſuuer, 7s. 101d, | 


 PROMISCUOUS EXAMPLES. 


1. Bought 4 hogſheads tobacco, containing net 39 Cwt. 3 qrs, 
14 Ib. for which I paid L. 483: 16: 4; I manufactured it into 
ſnuff, which weighed 4370 lb.; I fold the ſnuff at 25. 8d. per lb. 
and the manufacturing, by my account, coſt me L. 11 : 17:0; 
What did I gain or loſe, and how much per cent), 4-6 

Anſwer, Gained I. 86 : 19: 104, which is 18 per cent. ncarly. 

2. Sold 4370 Ib. ſnuff, made out of 4466 Ib. of tobacco, at 28. 
gd. per Ib. and had 18 per cent. profit; the expence of manufac- 
ture coſt L. 11 : 17: o; what did the tobacco coſt per Ib.: 
ae, 28. 2d. N | 

3. Bought at Glaſgow 20 hogſheads ſugar, containing net 198 
Cwr. 3 qrs. 15 Ib. for which I paid at the rate of 55s. 6d. per Cut. 
In the paſſage by the Canal one of the hogſheads was ſtaved, and! 
loſt thereby 7 Cwt. 3 qrs, of my ſugar ; what did I loſe per cent. 

. Anſwer, 33 | | | 5 
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ALLIGATION, os RULE OF F MIXTURES. F 


++. 


BY this ks, grocers, apathecaries, d . in ſpirits; &c. diſcoves 
T the mean rate -of a mixture compounded of divers ſimples given, 

and the quantity of ſimples neceſſary to make a mixture of an af- 
ſigned rate or quality; for which reaſon this rule falls under two 
|. | denominations, Alligation Fiediat , and 3 Alternate, 


EW 


1 a 
4 


_ Srer, I. ALLIGATION Mep1AL., He : . 


ALLICATION MEDIAL, 8 W vantities nod 45 2 
divers ſimples given, diſcovers a mean rate of a mixture compound- 


ed out of them, 


Car 8 5 


Es . 
1 9 7 | R 8 * 


Thee quantity of the ingredients, 25 the prices of each given, to 
ſind the value of ſome part of the mixture, 
Multiply the ingredients ſeverally by their reſpective prices, and 


divide the ſum of thoſe 28 T6 the ſum of the ingredients for 
the anſwer, 5 | 


1 1 
— 


EXAMPLES. mn noms 


1. A vintner mixeth 20 gallons of "fpirits a at, 58 per 8 36 
gallons at 38. and 40 n at 28. What is a . of the mix- 


ture wort? VVV | 
20 * 45 "= 100 CFF 
% % Rx( | 1 | 
46 * 80 | 


= : 4 _ 2 


6 5 288 38. Anfeer, 
7 +3 1.255% | ; 


_. be 
E * 
5 g . 


Anſwer, Is. 23d. 


per cent? Anſwer, L. 3: 3 per Cut, 


_ tities of the avs ſought, 


40 Ib. of currants 3 it is required to know how many ounces of 
each ſort is in a pound of the mixture 


kind, and 70 of another kind; required the number of gallons of 


ſpectively. 


1b. of ſilver; how much of each metal | is contained in a pound 


proportion: 


Bond; 


rennen Ouran} 
2. A ent mixeth fauff, viz. 30 lb. at gd. 60 lb. at 18. 2d. 
and 244 Ib. at 28. per Ib. ; what is a pound of the mixture worth? 


3. A grocer F mixeth 12 Cwt, 3 qrs. of ſugar, at G. per Cort, 
15 Cwt. 2 qrs, 19 Ib. at 57s. 6d. per Cwt. and 19 Cwt. 3 qrs. 24 
Ib. at 47 6d.; how See he ſell 1 = of the mixture, to gain 20 


4. A grocer mixeth 112 1b. of Ville, at 34d. per Ib. 78 Ib: of 
Fu lg at 64d. Ib. and 97 Ib. of currants, at 4 5 per lb.; 
what will 1 Ib. of the mixture be ſold at, allowing the wy 4 
Ow profit ? e. 74. per Ib. 


CASE, 
To know how mich of 4 ample is in any afigned uv o 


the mixture, obſerve this proportion : 


As the quantity of the mixture to the ſeveral quantities of the 
mixtures given, ſo the quantity of the afligned * to the quan- 


* x A M P L E 8. a | | 
1. A grocer enn 10 lb. of raiſins with 30 Ib. of almonds and 
0 OT... ON 
1 49 + 30 + 30:.= 80 e raiſins. 


80 : 30 :: 16 : 6 almonds. 
80: 40 3; 16 : 8 currants. 


2. A vintner ic co gallons of ſpirits with 60 of another 
each in 20 gallons of the. mixture bas Anſwer, 57 &, 75 Te- 
3. A founder mixeth 20 1b. of braſs with 30 Ib. of copper and 4 
the mixture ? Anſuer, 35, b. +1 reſpectively. 


3 


CA 5 E III. 
To increaſt or ama the quantity of the nina, this is be 


5 


of 


and 
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As the ſum of the given quantities of the ſimples to the ſeveral 
quantities given, ſo the quantity of the mixture propoſed to the 
quantity of the ſimples ſought. 


EXAMPLES. 
t. A miller mixeth 20 buſhels of wheat at 5s. 36 buſhels at 38. 


and 40 buſhels at 28.; what is a buſhel of the mixture worth, and 
how much of each muſt be added to increaſe the quantity to 120 


| bulhels?. | | 6 
. M > Bp | buſh. s. 
20 at 3 = 100 5 96; 20 2: 120 ĩ 5. 

36 at 3 = 108 (2) 96: 36 :: 120: 45 at 3 
40 at 2 =. ; $0 : 96 : 40 :: 120: 50 at 2 


96 . Proof 120 
; | 1 _ 1 

2. A grocer had an order for 15 Cwt. barley, 8 Cwt. ſplit peaſe, 
and 12 Cwt. ſplit beans ; but before the order was made up, it was 
reſtricted to 20 Cwt. of the mixture: how much of each kind muſt 
be taken to tulfil the ſecond order, ſo as the proportionality in the 
mixture may be {till retained ? Anſwer, 8% barley, 45 peaſe, 
6% beans. k I : 1 5 E _ | * £4 | 

3. A refiner melted down 15 oz. of gold, No. 1. 18 oz. No. 2. 


and 24 02. No. 3. for a certain purpoſe ; at ſame time he receives 


an order for 100 ounces of. the fame mixture : how much muſt he 
take of each to complete the order? Anſwer, 2655 No. 1. 


* 


CASE N. 


Given the total of a mixture, with the whole value, and the va- 
lue s the ſeveral ingredients, thence to find the ſeveral quantities 
mixed. = „„ 8 

Multiply the total of the mixture by the leaſt value, ſubtract the 
product from the total value, and the remainder is the firſt divi- 
dend; ſubtract the value of the loweſt rated unit from the value of 
the higheſt rated unit, and the remainder is the firſt diviſor: the 
quotient arifing from theſe two factors ſhews the quantity of the 


higheſt priced ingredient, and the other is the complements to the 


Whole, _ 


at 


A 2 


%/¾ PRACTIC AL' Cale. X., 


ExXANPLES - 


1. guppoſe ſugar at 5 os. per Cwt. and at Gos. per Ooty were 
mixed together, fo as 25 Cwt. of the mixture were worth L. 705 
how much of each ſort was adopted in the mixture f 


25 Cx t. in whole. 
2.5 price of 1 Cyt. of the cheapeſt,” 


Take 62. 5 value at the loweſt price. 
From 70 | 


— 


3 — 2.5 = 5 T's dividend. 


4 


Is Owt. of the higheſt kind. 
Then 25 — 15 = 10 of the lower kind. 


4 


* 
* 


2. Suppoſe a mixture of 400 1b. weight of raiſins at * per lb. 
and almonds at 6d. per Ib. were valued at L. 7: 10: o altogether; 
how many lb. of each were in the mixture Anſwer, 100 lb. 
of almonds and 300 Ib. of raiſins. 

3. Suppoſe 190 gallons of rum, No. 1. at 8s. and No. 2, at 98. 
were mixed together, in ſuch proportion as the whole ſhould be 
worth L. 80: 10: 03 how much of each kind is employed in the 
a re R 4 | Anſwer, 100 1. and 90 No. 2. 


1 7 - SECT. II. ALLIGATION ALTERNATE. 


AutzoariION ALTERMATE ſhews the fo proportion of how 
ral ingredients, and counterchanges the places of ſuch exceſſes or 
differences as ariſe between the mean price and the extremes, aſcri- 
bing that to the greater extreme which proceeds from the leſſer, et 
vice verſa : But, as the whole of this ſection is rather curious than 
| uſeful, 1 we ſhall e to b more * 


1 
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6 - £ . 
[4 * 44 1 x Ll »y + 4 : 5 * ; * 7 x + T3 
: 4 $: + 4 18 ö ” * a 
1 4 + , * 4 - * GA . ; g ' = : # 4 
1 732 5 „ N f 4 i ; "$4 7 
s 4 : c o 6 „ | D £ 
: 7 1 4 x | * ; F , 3 * A 
* ; H A P. * XVI. s : 
* . ee F * 1 

1 1 ; | Bf 6 5 E648 + 4 p : f 3 , Cf4s 3 
, F 


OF EXCHANGE. 
| . 2 | 3 75 F Ya 


3 
4 


6 * 


Erculxo may be defined the trade of money carried on be- 
tween one place and another, however diſtant, by paying money or 
value in the one, and receiving a bill upon the other, to entitle the 
giver to receive the value where it is payable. 
Were the value of money the ſame at all times and-in all places, 
| and were the fame mode of reckoning to. prevail in all places, this 
rule would be quickly diſcuſſed ; but the riſe and fall of exchange, 
| ſometimes above and ſometimes below par, the difference of the 
| unit in point of value, real. or, imaginary, in different. places, and the 
various ways by which, theſe units are divided, have rendered. this 
rule an extenſive field both for the learner's practice and ſpecula- 
tion. 88.7; £25 250 3 $Þ1 


* 


— 


The exchange which Britain has occaſion to negotiate directly i 
with other places may be reduced to three diſtin& heads, namely, 


12 4 90s 4 HAAS, 


I. When Britain receives a variable number of pounds from other 
countries for L. 100 Britiſh Sterling. | 


II. When Britain receives a variable number of ſhillings, or of 
| ſome other denomination, for the Britith pound. 


"4 


"ey III. When Britain pays a variable number of pence for the piece 
by of. exchange of another, cor. e wad f oo. 
oof 15 5 ; = v7 nk Les N 25 

Or TUR BRxITISsn ExcHancres ON THE L. 100. 


% e. e eee e . „ we apa 
In Ireland accounts are kept as in Britain; but the par of L. 10 

derling is L. 1084 Irith, though the courſe or price of bills runs 

teom 6 to 12 per cent. 33 45 i 4! Fi 158 


bl » 44 45 i * £ © ; * , * 1 


16s  -PRACTICAL ene. XM 
Jo reduce Sterling money to Iriſh, the given Sterling will be to 
the equivalent Iriſh as 100 to its equivalent by the given courſe. 

To reduce Iriſh to Sterling, the Iriſh will be to the Sterling a, 
the equivalent of L. 100 Sterling by the courſe to L. 100 ; and the 


fame rules hold good in all caſes where Britain exchanges on the 
L. 100 Sterling. | | 


EXAMPLES. 


F - 


1. Britain remits to Ireland L. 756 : 10: o gterling ; how much 
Iriſh will that amount to, the exchange at 12 per cent. ? - 


too : 112 :: 756.5 Or practically 756.5 for L. 100 
es 112 V boy +» 0 
— „ 4 20 1.13 1 


847.28 


2. Britain remits to Ireland L. 847: 5: 71 Iriſh; how much 
Sterling was paid for the bill, the exchange at 12 per cent.? 


112 : 100 :: 847.28 


756.5 


3. Britain remits bills to Dublin to the amount of L. 586: 10:0 
Sterling; for how much Iriſh will Britain be credited at Dublin, 
the exchange at 9+ per cent? VV 

4. Dublin is indebted to Britain in L. 642: 19: 04, Iriſh; for 
how much Sterling may Britain draw, the exchange at g per cent.! 
g. Britain receives a bill of exchange from Ireland per L. 395, 
18s. 83d. Iriſh ; for how much Sterling will Ireland get credit, ex- 
change at 71 per cent.? . | 3 = 

6. Dublin receives a bill of exchange per L. 367 : g : 2 Sterling 
for * much Iriſh will Dublin give credit, exchange at 74 pet 
Cent. 85 | | 


Note, It will be proper to advertiſe the young exchange-negoti> 
cor here, that the fluctuation in the courſe of exchange is occaſions 


* 


5 SF... 
ute © . 
n 890 2 


F S N 


5 ET | 
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ed by the balance of trade being in favour of one place more tha 
another : For inſtance, if Britain owes to Ireland L. 100,000 for 
linen, and Ireland, on the other hand, owes to Britain L. 50,000 + 
for broad cloth, the balance is in favour of Ireland L. 50, ooo; to 
pay which Britain muſt procure bills from other countries; and the 


| ſcarcer any commodity is, it is always the dearer. Bankers 


rally avail themſelves of ſuch circumſtances, and remit when the 
exchange is high, that they may draw back with advantage when 


| the exchange comes to fall; as will appear in the following 


EXAMPLES, 
= Applied to drawing and remitting, 


| 1. When the exchange was at 12 per cent. betwixt Britain and 
Ireland, a banker in Glaſgow laid out in purchaſing bills on Dube 


lin L. 2000, which he remitted his correſpondent there; by and 
by the exchange fell to 6 per cent.; what did he receive for his 
bills on Dublin ? %%%ͤ; FE. If 


(1.) : ed 62.) | 
2000 for 100 per cent, 106; 109 :7 2340 
200 for 10 per cent. 6 h 7 .- noo 
40 for 2 per cent. | — 
— CCC it, 224000 
2240 at his credit in Dublin. — 


The fame anſwer can be effected ſpeedily thus 
112 : 2000 :: 106 : L. 2113 4 Ix 


For 112 X 200009 is 
2 L. 2113 4 


106 


2. When the exchange was at 5 per cent. Britain contracted a 
debt in Ireland, payable at 3 months, per L. 3745: 15: o Ster- 
ling; when the term of payment came, bills on Ireland were pur- 
chaſed at 10 per cent.; how much Sterling was laid out in purcha- 
ling the remittance ? Anſwer, L. 3575: 9: 9- 


3. When the exchange was at 7 per cent. a merchant in Glaſ- 


gow drew for his convenience on his friend in Dublin per L. 2749 
dterling z when he came to replace his draughts, bills were ſold 
at 91; how much Sterling did he remit? Ar/wer, L. 2680: 2: 43, 

4- When bills on Dublin were ſold at Glaſgow for 10+ per cent, 


dealer put himſelf in caſh by drawing for L. 754 : 18 ; 6 Ster. 


2 ö . 8 * 
3 . : 
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ling; what will 5 4t coſt him to replace his dringhts ſbould'the ex. | 
e 7-10 11 "f/Wrs Je9Bg 5.5 2 Finer, 


It frequently happens, that draughts « on. Ireland made in Britiſh 
Sterling are negotiated with bankers here; in which caſe, whatever 
be the current exchange, the intrinſic par, muſt be paid in Ireland; | 
conſequently, if the current exchange be above par, the banker 

will have a proportional diſcount on the bill, and, if below par, he 
can give a proportional premium: Hence the proportion will be, a: 
the political par to the intrinſic, ſo the content of the bill to its va. 
lue **. 


\ 


EXAMPLES. 


A 


1. Preſonted a bill to a banker in Edinburgh.; Det, L. 100 Brit 
Sterling, payable in Dublinz what , ought I to receive from the 
banker, the cxchange being at 91 per cent. . 

II. par- Int. par. Cont. of the bill. TT V 
109. : 1087 :: 100 : 98: 18: 8; value here. 

2. Thove a bill on Dublin per L. 100 Sterling; what is its value 
Here, when the political par is 7 per cent.? 

Anſwev, 107% :: 1084 :: 100 : 100. 7/5. 

3 gold a bill on Dublin per L. 376 : 18 : © Britith Sterling 
what did I receive, when the exchange was at 6 per rent. 

er, L. 385 :3: 11. 

4. Suppoſe all things as before, but that the erchange was at 19 
per cent.: what ought I to have received) 
| O's L. 3770 392 


3 


1. With America ond the N 72 Indies. 


EXAMPLES. 


Þ 


1. New York ne Britain with, 2. pill of fales' par 12 845, 


175. 6d. currency net; how much Sterling n muſt be wandel to mY 
tain, exchange at 80 per cent.? 


4 


180 3 : 2 1 . 99 
Abridged 7972 £555 37 0900956 © 
9 e | 7 6 f 


99 * 1 f F x x 
* hy ; 
CY * * * 1 # — oo 4+ 7 B'S : 46g 1 894 Aur 
* * 


5 5 
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2. New York remits a bill per L. 469 1 18 77 Sterfing to Bri⸗ 


| We ; how much Cahn? dig the un coſt: at your Lern exchange 


at 80 per cent. ? - 
. Boſton is indebted to Britain in L. 1447 1 19536 eurreney; 
how much Sterling muſt Boſton remit, exchange at 65 1 per cent. ? 

Anſwer, L. 813: 5: 63. 

4. A cargo of goods was conſigned to Virginia, value per in- 
voice L. 897: 8: 45 which was 5 per cent. above prime coſt ; the 
goods were fold in Virginia at 1021 per cent. advance on the in- 
voice, currency for Sterling; how much Sterling muſt be remit- 
ted home, deducing 8 per cent. for commiltion and charges, ex- 
change at 35 per cent. and what does the Britiſh merchant clear 
per cent. by the adventure? Anſwer, L. 1238: 8: 84 to 
be remitted home, WICH, including 5 per gh on q the 1 invoice, i is 
43 per cent. nearly. 125 

5. A young fellow, to try his fortune, laid « out HY looo upon 
goods in Glaſgow, ſuited for the Jamaica market, ſhips them on 
hoard the Naney at 5 per cent. freight, and goes himſelf ſuper- 


cargo, at 15 guineas paſſage ; his debentures and drawbacks clear- 


ed the outſet charges. When he arrived in Jamaica, he, ſold his 
cargo at 195 per cent. advance on the invoice, currency. or Ster- 


ling. Being diſpoſed to ſtay on the iſland, he remits heme the 


proceeds in bills of exchange, at 40 per cent. after clearing the 
freight and paſſage, and retention of L. 130 curreney for his poc- 
ket; what did the remittance amount to in Sterling? 

Anfwer, L. 1948: 10: 83. 


6. An ounce of gold, valued at L. 4 Sterling, is fold in Caro- | 


lina for L. 18: 19: 10; ; what is the exchange at that rate ? 
Anſwer, 47412 per cent. . 

„ Philadelphia, a remittance to Britain of ; 663 4 te 

Sterling, colt L. 985 : 12 : 3 currency; what was the exchange ? 
Anfuver, 75 per cent. nearly. 

8. A merchant, in balancing his books, finds there is 2 * him 
in Maryland L. 1575 : 14: © currency, at 45 per cent. exchange; 
in Virginia I. 3479 : 10: O currency, at 30 f per cent, exchange; 
in Philadelphia L. 3419: 19: 0, at 27 per cent. exchange; and 
in Jamaica L. 4547 : 18 : 6, at 383 exchange: what l ſtands 
in the Sterling column of his led WT, 


Anſwers In Maryland a 1086-13 9 


4 


In Virginia 2549 1 84 
In Philadelphia 2692 1) 6 
In Jamaica 3277 15 82 


9. When a mechanic receives gs. per day at Philadelphia, and in 
Britain only 18. 6d. what i is the difference of their wages, exchange 
Y 


F 


+ 
— * 

\ "LY 

; 3 

3 


x 


/ 
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80 5 cent.. laſers Better at Fhiladphis by 15. 33d. Ster- 


10. When L. 357: 13: 4 Sterling gave me credit in Maryland 
for L. 519 : 12 : 6 currency, what was the gn at . rate? 
Anſwer, 453 per” cent. | 

— 9 


III. With London and other trading flaws in B " 


As the balance of 1 and ſome other conſiderations, put the 
price of bills more or leſs above par, a premium is paid for bills at 
light, or any ſhort date, at a variable rate per cent. or the bill is 
—— ſo many days after date, to make it at Par. 


EX M P L E 8. 


1. Glaſgow Aa on London for I. 277: 13:6, at 10 days 
date, premium 24 per cent.; how much is paid for the bill at 
* 
+ 46) 2743 675 
10) 6.841875 
| 6841875 | 


281.2010625 = L.281:4:0 . 


2 Glaſgow 8 on London for L. 397 : 15: o, at 20 days 
date, premium 12 3 what is paid for the bill ? 53 
, L. 464 3 14 5.2% ©. | 

2 Glaſgow draws on London, at 30 days date, for L. 447 : = 

premium 3 per cent.; © ep is paid for the bill 7 | 
7 Anſwer, L. 461515 7 2. | 

4. London draws on ' Glafgow for L. 756: 19:6, at one month's 
date; what was received for the bill in Lode, the re-exchange 
at 31 per cent., Anſwer, L. 730: 8: 94. 

5. Glaſgow draws on London at par for L. 577 : 17 : 6, but 
the bill returns under proteſt ; what will take up the bill at Glaſ- 
gow, re-exchange being charged at 33 per cent. excluſive of other 

PE] £20 OO L. 599 : 10/708. £1 


we * 


* 


- 
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8 E. e 1 II. „ f ; . $075 
Or Tur BRITISH EXCHANGES ON THE POUND STERLING: 


BRITAIN exchanges on the pound Sterling with Holland and 
Hamburgh, whence it receives an uncertain number of Flemiſh 
ſchillings and pence in return, 


I. With Holland. 


The pound Flemiſh i is s divided as the Britiſh pound ; but e 
the integer is a guilder, 
16 pennicka 1 ſtiver. 
20 Rivers | = I guilder, 


1 


The par of 15 1 Sterling i is 36s. 77 10 Flemiſh, and the courſe 
runs from 30 to 40 ſchillings. f 
There are here two forts of money, Banco and currency, bereit 


which there is a ſmall difference, called „bio, which runs from 3 to 
6 per cent. in favour of the bank. 


When the exchange riſes above par, Britain gains by the ex- 
change; but when it falls below par, Britain loſes. 


* money is reduced to current and current to bank, as Ster- 
ling to Iriſh and Iriſh to eee 


EXAMPLES. 
1. A merchant in Holland has r gallderd current money; 


ow much will it reckon banco, agio 4 Ne cent.? 


104 5 100 : 5741 


104 ) 574100 
- $$90- 3 13 
- of 
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5529 guild. 3 ſtiv. 13 pen. banco is intended to compenſate 
1 - a debt in current money; how far will it. 80, agio 4 per 
cent. 
3. In 7159 guilo. 19 ſtiv. 14 pen. current money, how much 
banco, agio 45 per cent. ? 
Anſuber, 6859 guild. 17 ſtiv. 7 pen. ban. 7 
. In 8974 guild. 18 ſtiv. 13 pen. _ how much current 
8 agio 3+ per cent.? 


4 ſaver, 9300 guild. 5 ſtiv. 10 pen. cur. | 


Sometimes bills are drawn on Holland for Flemiſh n Kc. 
and ſometimes in guilders. The par of 20 ſch. or L. 1 Fleniiſh, i; 
6 guilders. 

To convert either into Sterling, it will be, as the given courſe | 
to L. 1 Sterling, ſo the given Dutch to the required Sterling. 


To turn Sterling to Dutch money, reverſe the laſt rule, or vi 
practice. 


EXAMPLES. 


4. Britain n on 4 for L. 447: 17: 6 Sterling 


ho much Flemiſh will pay the ee 1 at 3 58. Gd. Vie- 
miſh per pound Sterling 5 


8. . uu 


1 . 8. d. 
I ; 1.775 3: 447-875 Or, | 447-875 for 20% 
$7 r 223-9375 for 100 


e erer . 111.96875 tor 5 0 
794. 978125 Anſwer. 11. 196875 Se NC 


794. 978125 


2. Suppoſe the reckonin TL in Amſterdam had been guilders, how 
many would have been paid ? 
Eyery pound Flemiſh = 6 gullfers; Sheen 
794 * I "* | 


Ah 


4765 9. 3687 50 Anfwer, 


Or find how many guilders in the exchange, thus; 'F 
20 : 6. 
| , IN ; | 
Then 447-875 * AE 4769. 86875, as before, 


% f ROPER 8)! £ 


8 5 
788 2 
. 

{ 
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e Or multiply by the grotes or Flemiſh pence in oo erehan ange, and 
r divide by 40, the number of grotes in a e 1 an er as 
447- r HY 
h 1 — — 4769. 86875, as bela. 
| = 7 | * 3 
nt 3. Britain draws on Aunſtendem for L. 794: pa 6 Flemiſh 


banco, exchange at 358. 6d. Flemiſh uy — Sterling what 
Sterling was received for the draught? 


„ Flem. Zterl. 
cn 1.775 4 1 : 794978125 : 447875 


4. Suppoſe, at the ſame exchange, Britain had draw for EY 
guild. 17 ſtiv. 6 pen. 3 how much N was 72 for = bill? 


9 4209. 36875 Is 
7d 794. 978125 Flemiſh. 5 
| F. St. Ä a | ; ; 2 : 
Then 1.775 1: 194978125 40805 : 
„ 1 | G. 1 


Or, 35.5 X 3 = 10.65 : 1 :: 4769.86975 : 447.875 


Or, 4769.86875 X 40 


— — n 
426 4 


« Britain remits to amends 5974 ould. 18 ſtiv. 14 pen. z 
how much Sterling was paid for the bill, the Mes: at 345. 9d. 
Flemiſh banco per pound Sterling! 55 os 
Anſwer, Le £93 12 1.03 
6. Amſterdam is indebted to Britain in 874 52 ouilders, current 
money; for how much Sterling may Britain draw, the cxchange at at 
365. 4d. Flemiſh N 5 and agio 42 per cent., | 
"Anſwer, I. 707,:10 : 25. 
7. When the exchange is at 355. 6d. Flemith banco per pound 
Sterling; what is the value of the e banco? 
An ſauer, 224d. EL 
8. When the exchange is at 345. 10d. Flemiſh banco, what i is 
the value of the current guilders agio 4+ per cent.? | 
Anſfever, 213d, 
th Amſterdam owes to Glaſgow, as the proceeds of 1 
loooo guilders current money, which the merchant can ſell for 221d. 
per guilder; but being advited that bills on Amſterdam ſell at Lon- : 
don for 3552 6d. Flemiſh banco per pound Sterling, and knowing 1 
5 can be got by his bill on . and 88 alſo — that f 


OE: 
3 
hh IE 
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the agio is at 41 per cent. he would know which is the moſt ad. 
vantageous negotiation, at | Glaſgow or London, ſuppoſing he al. 
lows + per cent. for negotiating in London? SEED 
Anſwer, At Glaſgow he gets L. 937 : 10:0, . 5 
At London, including exchange here, only L. 914: 3 : 17, 
10. Glaſgow draws on Amſterdam for 10000 guilders, and re. 
ceives at the rate of 223d. per guilder. By way of experiment, 
Glaſgow orders London to draw for 10000 guilders, deducing agio 
at 4 per cent. and remit the proceeds in bills on Glaſgow, deducing 
- 4 per cent. commiſſion, In compliance with this order, London 
draws at 358. gd. Flemiſh banco, and remits the proceeds in bills, 
purchaſed at 33 per cent. diſcount. What is the difference of 
theſe negotiations 125 RT ary „ 
Anſuer, Better at Glaſgow by L. 23: 10: 114 
11. Amſterdam ſhips for Leith 1000 gallons gin, at 541 ſtiy 
gallon, in 100 caſks at 530 ſtivers each; 50 hhds. flaxſeed, at 
32 guilders 10 ſtivers each; 2 boxes ᷑innamon, containing 24 th, 
at 121 guilders 4 ſtivers each: required the amount of the invoice 
Dutch, and the equivalent Britiſh, exchange at 35s. 4d. Flemiſh | 
per pound Sterling ß es „ | 
Anſauer, 7508 guild. 16 ſtiv, Dutch = L. 708: 7 : 61 Sterl, 


II. Exchange with Hamburgh, 


, 


12 phennings 5 


= 1 ſol lubs. 
16 ſols = 1 merk. 
3 mer ks = 1 rixdollar, 


The par of the Flemiſh pound here is 74 merks, or 21 rixdol- 
lars. The par of the Hamburgh merk is 1s. 6d. Sterling. The 
agio here runs from 20 to 40 per cent. and all bills are paid in bank. 
The par of 208. Sterling is 358. 63d. Flemiſh banco. 


EXAMPLES, 
1. Britain -draws on Hamburgh for L. 756: 18: 0 Sterling; 

how many merks, & c. will pay the draught, the exchange being at 

338. 6d, Flemiſh banco per pound Sterling? _ . 
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1. = ; | : | 8 : | 85 f 

L | (J.) > 1-203 ae! 33-654 4 V7 HL. 

i LY - .-) ©, 15 © WP = 

2 92 | 16.75 | Tut 

1 | ich „ 20 25 125 — 

1 F. 6 | | —]2 ——— 4 4 £4 ># + 2 | * 

n 4 337 6, or Lk — 12.8625 merks. 

rs : TT a a 
at 753750 ii NE 

h, ns 2 eee „ 
ce F 875375 | 12 rx 3 : 
90 9508. 58625 = = 9508 m. 8. = 4b. Fa 3 


% Britain draus on . for 9508 8. 9 1 new 
much Sterling was paid for ME 1 r at 3 Je 66: Flemiſh 
banco per peu Sterling ? 


1 Fo. 1 „ 9; 
. 16 lj 9508. 55625 
L. 756. * e 
Sterling is moſt 3 reduced to Hamburgh money, by 


multiplying by the grotes contained in the exchange, and ame 
by 32, the grotes in a merk, and the Lemon for | 


nl | | 

he 756. gX 402 | ks 3 

k, og . 54. AS before. 
* AN, 


And 9508. $5026 X33 - 
—— = 756.9, as before. | | 


3. Britain is indebted to Hamburgh i in L. 419: : 9 Sterling 0 


F for how much is Britain debited in ing 5 exchange at q 
| 345 ch. Flemiſh banco per pound Sterling? 44 5008; hn 
 drfaer, 5400 m. 14-4 ſch. 1 os ? 


No 
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4- Hamburgh i is indebted to Britain in 12745 merks 12 ſch. lubs; 
for how much Sterling may Britain draw, when the exchange | is at 
328. gd. Flemiſh banco per pound Sterling? 4 | 
Anfaver, L. 1048 : 9 : 104. 
5. Hamburgh is indebted to Britain in net cog 14745 FLY 
15 ſch.; for how much-banco may Britain draw, agio 30 per cent, 
and How much Sterling will be paid for the Whoa exchange at 
335. 4d. Flemiſh banco per pound Sterling? | 
Anfaver, L. go7 :7 ich. _ 
6. When the exchange is at 358. 2d. Flemiſh banco per pound 
Sterling, what is the value of the merk banco ? 
Anfaver, 1 8;d. G 
7. When the exchange is at 335. zd. Flemiſh banco, what is the 
value of the current merk, the 2810 being 23x per cent.? 
Anſaver, 1 570. | 
8. Glaſgow can —— on Hamburgh for 10000 merks banco, at 
18. 6d. per merk; bills paſs at London for 33s. 9d. Flemith banco 
per pound Sterling, and on London at a ſhort date for 14 per cent, 
premium; in which of theſe ways had Glaſgow better negotiate, 
allowing + per cent. at London for negotiation, and with what dif- 
ference per cent.? 
Aunſruer, Better at London by 5 49: 18: 715 or 63. per cent, 
3 Leith conſigns to Hamburgh a St. de Croix remittance, 235 
Ct. 3 qrs. of ſugar, and 1186 gallons of rum; the ſugar was fold 
at 27 merks 12 {ch. per Cwt. and the rum at 4 merks 14 ſch. per 
gallon z the charges of freight, impoſt, &c. came to 354 merks 9 
ich. beſides common at 24 per cent.: required the Hamburgh 
bill of ſales, and Sterling to be remitted at 33s. 6d. Flemiſh per 
pound Sterling? | 
Arjun, 11661. 15469 merks = L. 928: s 20 1. 


In all exchanges, when. the pound Sterling is the medium, draw 
when the exchange is low, and remit when it is high; as it is bet- 
ter to receive at the rate of 358. for your e than a lefler num- 


ber, and the contrary in emitting. 


EXAMPLES. 


1. When the exchange was at 36s. 6d. Flemiſh honey r pound 
Sterling, Britain'remitted to Rotterdam L. 1000 Sterling; but on 
the fall of the exchange to 348. Gd. Britain re- drew to be reimburſ- 
ed; what was «:ccived for the draught? 100 
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J. 
0 323 ie 125: 6 
| 73 5 
1 69 ) 73000 1 
x L. 1057 19 5 Anſwer. 
2. When the exchange was at 36s. Britain drew on Hamburgh 

for 20,000 merks, to replace which, when the draught became 

id due, Britain was obliged to remit at 35s. what was gained or loſt 


by the tranſaction? Aunſiuer, L. 42: 10 : o loſt. 

3. When the exchange was at 368. Britain remitted to Hamburgh 
20,000 merks, and when the exchange fell to 34s. Britain drew to 
be reimburſed ; what was loſt or gained by the tranſaction, and 

how much per cent.? 1 - 

Anſauer, 1176, merks, which is 532 per cent. gained. 

4. When the exchange was at 378. Britain drew on Amſterdam 
for 20,000 guilders, but was obliged to remit, to keep credit there, 
at 345. 6d. 3 what was loſt or gained, and how much per cent. ? 

Anſwer, 135 1.35 2 merks, viz. 7 per cent. loſt. 


8 E C T. m. 


BRITISH EXCHANGES ON THE TongEICN Pigcr. 


Ix all caſes of this nature, as the courſe Sterling to the foreign 
piece, ſo is the given Sterling to the required foreign; and as the 
picce to the courſe, ſo the given foreign to the required Sterling. 
Or, more expeditionſly, foreign. money is reduced to Sterling by, 
practice, = N . | | | 


1 With France. 


x2 deniers = 1 ſol. 
20 ſols = 1 livre. 
3 % - 8 1 crown of exchange. 


Par 28. 549. per ecu, = 3 livres, courſe from 30 to 34. 


N 


| | 178 | PRACTICAL Cray. XVI. 


EXAMPLES. 


1. Glaſgow receives a bill of. ſales, amounting net to L. 39456, 
18s. gd. from Bourdeaux ; for how much Sterling may Glaſgoy 
draw, exchange at 324d. per ecu? _ 1 


r 5 
3 32x :: 37456-93315 Or, 3) 37456-9375 
Tg , 32x — 
| — — 7 10) 12485.64583 crowns. 
1198622 — . 
18728. 4) 1248.564583 at 28. od. 


= — 3) 3172.141146 at o 6 
3) 1217350. 5 | 4 ) 104-047048 at o 2 
— | 26.011762 at © ©; 


12) 405783. 5 


——  1690.764539 
2,0) 3381,5.2916 „ 


1 690.764; 33 
1 5 Glaſgow draws on France for L. 1690: 15: 343 how much 
will pay the bill in France, exchange at 32+ Sterling per ecu ? 


Note, Foreign money is reduced to Sterling vy practice, and Ster- 
ling to foreign pieces by reduction. | 


3. Glaſgow ſhips for France 50 hogſheads of tobacco, contain- 
ing 728 c Ib. charged per invoice at 54d. the Ib. in full of coſt and 
charges ; for how much will France credit Glaſgow, the exchange 

at 334d. per ecu? | Anſwer, 12178.438 crowns. _ 

4. France ſhips for Britain 34597 pinees of yarn, at 15 liv. 1} 
. ſols 9 deniers per pinee ; for how much will Britain credit France, 
-| exchange at 32749. per crown? Anſuer, L. 24781: 5 : 64 
5. France ſhips tor Britain 18 pipes claret at 720 livres per pipe, 
14 catks brandy at 41 livres 8 ſols per caſk, 350 yards cambrics at 
635. per yard, and 547 yards lace dt 37s. 6d. per yard; required 
Britain's debit in France and France's credit in Britain, exchange 

at 304d. per ecu? 5 : 
| Anſwer, 15667 liv. 14 ſols 6 deniers = L. 671: 17:3 
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gers and decimals. 


It. With Portugal. 


Here they have only millreas and reas, 1000 of the latter being 
equal to one of the former; ſo that their books are kept in inte- 


* 


The par 674d. per millrea = 1000. reas; courſe from 63 to 68d. 


"EXAMPLES. 


1. Liſbon is indebted to London in 9784 mille. 515 reas; for 
how much Sterling may London draw, exchange at 5s. 4d. per 
millrea @ - Anſaver, L. 2609 : 4: 04, 

2. London is indebted to Liſbon in L. 478 : 16 : 6: how much 
money ſtands in the Liſbon books as an equivalent, exchange at 
55, 5 2d. per millrea? Anſiuer, 1754 millr. 381 reas. | 

3. Oporto configns to Glaſgow 14 pipes of port wine, for which 
the factor pays at landing at the rate of L. 21: 1: 6 per tun duty; 
hc next purchaſes bottles at 228. 6d. per groſs, and bottles off the 
wine, which run at the rate of 524 dozen per pipe; he ſold the 
whole at 16s. 6d. per dozen: what do the net proceeds of this con- 
ſignment amount to, after deduCting 8 per cent. for charges and 


| commiſſion, and how much muſt be remitted to Oporto, exchange 


at 653d. per millrea ? Anſwer, 1246 millr. 235 reas. 

4- Oporto ſells for London a conſignment ot 5745 yards of broad 
cloth, at 3 millr. 540 reas per yard ; what Sterling muſt be remit- 
td to London, to even accounts with the conſtituent, exchange at 
6524. per millrea? Anſwer L. 5611: 13: 4%. 

5. Oporto ſhips for Britain 15 pipes red port at 5 1275 per 
pipe, 18 ditto white ditto at 54420 per pipe, 12 boxes fruit at 


68725 per box, ſhipping charges 32w850 ; required the debit 


at Oporto and credit in Britain, exchange 5s. 3d. per millrea ? 
Anſwer, 2606w235 = L. 684: 2. 8. 


S 7 
/ 


34 mervadies = 1 rial. e 
8 rials ui piaſtre, or pezzo of exchange. 


I 


On the piaſtre; par 35. 79. courſe from 28. 11d. to 38. gd. Sterling. ' 


„„  _:PRACTTOAL " Onur. 


EXAMPLES. 


1. Glaſgow imports from Cadiz goods valued per invoice at 216; 
piaſtres and 4 rials; how much Sterling may Cadiz draw for, ex. 
change at 384d. per piaſtre? Anſwer, L. 349: 6: 33. 
2. Glaſgow remits to Cadiz L. 345: 18: 85 Sterling; how 
much Spaniſh* will compenſate the remittance at Cadiz, the ex. 
change at 395d. per piaſtre? Anſwer, 2084 piaſt. 24 rials, 
3. London ſends to Spain 3497 yards of broad cloth, for ſales 
and returns; the factor adviſes that it was ſold for 4 piaſtres and 3 
rials per yard, which, deducing 6 per cent. for charges and com- 
miſſion, the exchange being at 414d. per piaſtre, was 45 per cent. 
advance on the invoice: what did the ſales amount to in Spaniſh, 
what was the factor's allowance on the whole, and what was the 
prime coſt Sterling? 15 „ 
Anſwer, 15 299.375 piaſt. amount of ſales in Spain, 
a 917.962 factor's commiſſion, ditto, 
L. 2486.78 5 Sterling net to be remitted, 
„ prime coſt in London. 
of * ſends to London 20 pipes of wine, which coſt at land- 
ing, of duty and other charges, L. 23: 15: 6 per tun; it ws 
ſold at L. 57: 13: 4 per pipe, the factor had 5 per cent. for com- 
miſſion and charges, and after all there was 37 per cent. advance 
on the invoice: what did the ſales amount to Sterling, what was 
the factor's commiſſion, what was the invoice price in Spain, ex- 
change at 393d. per piaſtre, and how many piaſtres, &c. ought the 
factor to remit to Spain? | | 
Anſwer, L. 1153-333 amount of ſales Sterling, 
63-433 factor's commiſſion Sterling, 
5128 piaſt, 4} rials to be remitted, | 
58743 | prime coſt in Spain. „ 
g. France ſends to Spain 756 yards of cambric at 55 ſols per yard, 
374 yards of broad cloth at 178 ſols per yard, 11 pipes Burgundy at 
527 livres 17 ſols 10 deniers per pipe, and 15 ditto Champaign at 
5 39 livres 17 ſols 10 deniers per pipe; required the amount of the 
invoice French, and the French merchant's credit in Spain, the 
exchange ng at / ſols per piaſtref — - 
Anſwer, 19312 liv. 15 ſols 8 den. '= 4967 piaſt. 7 rials 11 merv, 


& 


IV. With Genoa. | 


12 denari = 1 ſoldi. 
20 ſoldi =* I pezzo. 


On the pezzo; par 45. Gd. = 5; lires, courle from 47 to 58d. 


cn. XVI ARITHMETIC - mt 


EXAMPLES. 


b Glaſgow: owes to Genoa 3390 pez. 16 fol. ; how much Ster- 
ling muſt be remitted to even the account, the Feng at 513d, 
per pez zo? 

2. Glaſgow remits to Genoa L. 732: 18: 14 Sterling; for how 
much will the remittance be credited at Genoa, the exchange at 
c1;d. per pezzo ? | 

3. Glaſgow owes to Genoa 57459 lires 18 ſol. ; how much Ster- 
ling will compenſate the debt, the exchange at 523d. per Pezzo : * 

Anſwer, L. 2196: 7: 8. 

4. Barcelona purchaſes 320 yards velvet from Genoa at 57 ſoldi 
per yard, and Genoa takes 80 dozen napkins from Barcelona at 87 
rials per dozen; what is the balance, and to whom due, the ex- 


change being at 15 ſoldi 6 denari per piaſtre ? 


Anſwer, Genoa receives a balance of 317 piaſtres 26 mervadies. 


WV With Legborn. 


12 denari = 1 ſoldi, 
20 ſoldi = I pezzo. 


On the 8 = 6 lires = 48. 6d. courſe from 47 to 58d. 


EXAMPLES. 


. Ln owes to Leghorn L. 169: 0: ; how much ſtands 
at London's debit in Leghorn, exchange at ; 105 per piaſtre? 

2. London remits to Leghorn 731 piaſtres; ; how much Sterling 
was paid for the bill, the exchange at 5 54d. per piaſtre? 

3. New England conſigns to Leghorn 1000 quintals of fiſh, with 
orders to remit to London; the whole cargo is ſold at 13 piaſtres 
17 ſols per quintal: how much Sterling muſt the factor remit to 
London, after deduction of 3 per cent. commiſſion, exchange at 
533d. per piaſtre, and for how much currency will New England 


be credited at London, the exchange being at 544 per cent. ? 


e I. 2980: 15: . to be remitted to London. 
4612: 15: 14 New England currency. 

4. Amſterdam receives 2 Leghorn 56 caſks of oil at 37 
ptaſtres per caſk, and 457 lb. ſilk at 93 piaſtres per lb.; what is 
Amiterdam's debit at Leghorn, and how many guilders, &c. muſt 
vc remitted, at 564 ſtivers per piaſtre, to even the account? 

"Yn 65557 piaſtres S 185 19 guild. 19 {tiv, 14 pen. 
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VI. V. ih Venice. 


12 deniers = I ſol. | 5 
20 ſols ; = 1 livre or ducat: 


On the ducat, par 504d. courſe 45 to 559. agio 20 per cent. 


EXAMPLES. 


r. London owes to Venice 1459 ducats 18 ſels 1 denier banco; 
for how much Sterling does London credit Venice, exchange at 
523d. per ducat? . | | 8 | 
2. London draws on Venice for L. 320: 17 : 6; how much 
banco will pay the bill at Venice, exchange at 523d. per ducat? 

3- London receives from Venice 155 pieces velvet of 25 yards 
each, charged per invoice at 2 duc. 18 ſol. 10 den. per yard; whit 
is the amount of the invoice, and how much Sterling mult be re- 
mitted to even the account, the exchange being at 544d. per du- 
cat? Anſwer, L. 2600: 7: 9. | 

4- London is indebted to Venice in 27459 duc. 15 fol. 9 den. 
current money; how much Sterling will compenſate the debt, ex- 
change being at par? Anſaver, L. 4791: 3: 21. 

5. Venice ſends to Hamburgh 16 pieces velvet at 112 ducats 15 
ſoldi per piece, 24 pieces ſilver ſtuffs at 96 ducats 18 ſoldi per 
piece, and 25 mirrors at 24 ducats 10 ſoldi each; what is the 2. 
mount of the bill at Venice, and how many merks, &c. will pur- 
chaſe a remittance, exchange at 24 merks per ducat? | 

 Anfaver, At Venice 4742 ducats 2 ſoldi, and at Hamburgh 11835 
merks 4 ſchillings. : 


VII. With Denmark and Norauay. 
48 ſtivers = ; 1 rixdollar. ” | 
On the rixdollar, = 45. 6d. Sterling, courſe from 45 to 58d, 
Thd rixdollar Ts fabdivided into 6 Weite aid each merk into 
16 ſchillings. 1 ; TEE = 
EXAMPLES: - 


1. Denmark is indebted to Britain in 74 56 merks 14 ſchillings; 
for how much Sterling may Britain draw, the exchange at god. per 
rixdottar ? Anſwer, L. 258: 18: 43. - 


2. A cargo of timber was ſold at Greenock for L. 375: 19: 7_ 


E Sterling ; what will this money reckon at Bergen, the exchange at 
40 d. per rixdollar ? Anſwer, 1813 rixd. 4 merks 94 ſchil. 
3. Norway ſends to Spain 5000 deals at 75 merks 14 ſchillings 


per 15% and 100 barrels tar at 64 merks 10 ſch. per barrel; what 
is the amount of the bill, and how much Spaniſh will purchaſe a 


remittance at 78 rixdollars per 100 piaſtres? 


Anſwer, 1603 rixd, 5 merks 15 ſch. = 2056 piaſt. 3 rials 7 


merv. 


VIII. With Dantzic. 


18 pence = 1 groſhen. 
30 groſhen = I flori 


On the pound Sterling, at 1 34 florins par; but more commonly 


by Amſterdam or Hamburgh. 


 EXAMP E 8. 


1. London is indebted to Dantzic in 9750 flor. 25 groſ. 16 pence 


how much Sterling onght London to remit, the exchange at 131 
for. per pound Sterling? Anſwer, L. og: 3: 04. 

2. Dantzic owes to London L. 745: 19: 6; how much ſtands 
for London in Dantzick, the exchange at 141 florins per pound 
Sterling?  Anfaver, 10816 flor. 19 groſ. 2 pence. 


3. London owes Dantzic L. 547 : 19 : 0; how much ought to 


be remitted to Hamburgh to clear the debt, exchange at 914 groſh- 
en per rixdollar of Hamburgh, and at _34s. 6d. Flemiſh banco be- 
tween London and Ham burgh ? | 
Anſwer, 216211.6453125 groſhen of Dantzic. 

4. Dantzic owes to London 5745 flor, 20 grol. 6 pence; for 
how many guilders may London value on Amſterdam, exchange at 
94; groſhen per guilder ? Anſauer, 1828.862 guilders. 

5. London imports from Dantzic 515 quarters wheat, at 127 
florins per quarter; 100 caſks aſhes, containing 240 Cwt. at 18 
florins 25 groſ. per Cwt. and 15 caſks, containing 22 Cwt. 2 qrs. 
at 93 flor. 20 groſ. per Cwt. ; package and ſhipping charges, 47 
flor. 15 groſ.: what is the amount of the invoice Dantzic, and 
what will a direct remittance coſt at 14 florins per 20s. Sterling? 

Anſwer, 13241-25 flor, = L. 945: 16: 05 | 


* 
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IX. With Steckbolm. 


32 runſticks 
6 copper dollars 
345 dollars 


1 copper dollar. 
1 rixdollar. 
L. 1 Sterling. 


EXAMPLES. 


1. Stockholm is indebted to London in 3745 dol. 4 cop. dol. 18 
runſt.; how much Sterling may be drawn for, exchange at 3;! 
dollars per pound Sterling? Anſwer, L. 105: 10: 3. 

2. London is indebted to Stockholm in L. 748 : 19: o; how 
much muſt be remitted to Hamburgh to even the account, exchange 

at 338. 9d. Flemiſh banco per pound Sterling, and for how many | 
dollars may Stockholm draw on Hamburgh, at 75 dollars per rix- 
dollar of Hamburgh? Anſaver, 23697. 246 dol. 5 

3. Sweden ſhips for Spain 326 Cwt. bar iron, at 175 dollars per 
Ct.; 20 coil cordage, containing 64 Cwt. 2 qrs. at 197 dollars 
per Cwt.; Jo pieces fail cloth, at 125 dollars per picce; thipping 
charges 9) dollars: required the Swediſh invoice, and the piaſtres 
to be remitted by Spain, exchange at 15 piaſtres per 100 dollars: 
. Anſwer, 78636 dol. = 11795 · 4 piaſt. 


Note, In all exchanges on the foreign piece, the Britiſh banker 
muſt remit when the exchange is low, and draw when it is high, 
to avail himſelf of the difference. | 


EXAMPLES, 


In drawing and remitting. 


1. When bills on France ſold at god. per ecu, London remitted 
to Paris 20,000 crowns z but when the exchange got up to 321, 
London drew to be reimburſed ; with what difference per cent. 

| Anſwer, 87 per cent, | ck „„ 1 
2. When bills on Spain ſold for 46d. per piaſtre, London remit- 
ted L. 7000 to Cadiz; but when bills roſe to 5od. per piaſtre, Lon- 
don drew to be reimburſed : what advantage attended the negotia- 
tion per cent.? Anſwer, 81 per cent. OY 
3. When the exchange between London and Venice was at 50d. 
per ducat banco, London drew for 55,000 ducats; upon the fall of 
exchange to 45d. London replaced the draught : how much per 
cent. was gained by the negotiation ? Anſwer, 115 per cent. 


LM cur. xn. ARITHMETIC. 
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CH Ap. XVII. 


898 + # 


ARBITRATION OF EXCHANGE. 


BaxxERs, who accuſtom themſelves to ſpeculations with regard * 
to exchange, not only know how to draw and remit with advan- 
tage to any one place, as the exchange riſes or falls, but likewiſe, 
by comparing the courſe between two or more places, how to draw 
apon one, and replace that draught by remitting to ſome other 
place where the calculation points out the profit. This admits of 
two ſections. | | | : £3 e 


Ser. 
Or SIMPLE ARBITRATION. "INCL 


Warn a compariſon is made betwixt the courſe of exchange 
from one place to other two, in order to find the political or arbi- 
trated par, the arbitration is called Simple, in which all queſtions 
ue m nit . N Tot 

Let the firſt and third terms be always of the ſame kind, and 
the ſecond of the ſame kind with that of which the par is required. 


— 


EXAMPLES. 


1. The courſe from London to Amſterdam is at 345. 6g. and 


between London and Paris at 32d. per ecu; what is the arbitra» | | 
tional price of the French crown at Amſterdam f om 1 --. _ 
Dos. St. Sh. F. Ds. F. f | ; | 1 

240 : 34 6 = 414 :: 32 

30 7. IE ; 4 ; | TS” 4 f 

165, "3 205 f 

$5+ Frotes. Anſtuer. 10 3 
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2. Bills on Paris ſell at London for 32d. Sterling per ecu, and 
at Amſterdam for 554 grotes per ecu; what ought to be the courſe 
between London and Amſterdam, to put it on a par with the other 
two? Anſwer, 348. Gd. - 

3. Bills on Paris fell at Amſterdam for 554 grotes per ecu, and 
on London at 34s. Gd. Flemiſh banco per pound Sterling; how 
ſhould bills on Paris be rated at London to be on a par with the 
other two? | Anſwer, 32d. | 
4. If bills at London on Paris be at 32d. per ecu, and on Am- 
ſterdam at 34s. 6d. what may be gained per cent. by drawing on 

Paris, and remitting to Amſterdam, ſhould London be adviſed tliat 


c 


bills on Paris at Amſterdam {ell for 52 grotes per ecu? 


Ds. C. L.St. 8 ; 
32 2 1% 2 100 : 730 debit at Paris. 
er. 5 4 | 
I : 52 :: 750 : 39000 credit on Amſterdam. 
oP Ot. F“ 
414 : 1 :: 39000 : 94 4 04. 5 
and L. 100 — L. 94 4 O = L. 5 15 113 gained per cent. 


5. But if the advice had been that the courſe between Amſter- 
dam and Paris had riſen above par, ſuppoſe to 56 grotes per ecu, 
the courſe of the negotiation ought alſo to Have been altered, fo 
that the draught muſt have been made on Amſterdam, and the re- 
mittance made to Paris. Suppoſe all things as before but the ex- 
change at Amſterdam, what profit preſents by drawing on Amſter- 
dam ? Anſwer, 1.43 per cet. | 

6. London is indebted to Riga in ooo rubles, and can either 
purchaſe a bill on Riga at od. per ruble, or remit by Amſterdam 
at go grotes per ruble; by which of theſe ways onght London to 
temit, ſuppoſing bills on Amſterdam fell at London for 36s. 4d. 
Flemiſh banco per pound Sterling?  Aunfwer, London faves 
by remitting via Amſterdam L. 9: 11: 13. 
But had the courſe pf exchange to Holland been below 36s. the 
political par, a direct remittance would have been moſt advant- 

eous. ; 5 | 
2 7. London exchanges with Amſterdam at 358. Flemiſh banco | 
per pound Sterling, and with Paris at 314d. per ecu; in whit 
manner ought London to draw and remit L. 500 with advantage, 
when bills at Amſterdam on Paris fell at 53 grotes ? 
| Anſwer, By drawing on France, 3.25 per cent. is gained. 
' 8. Suppoſe London exchanges with France at. 30 d. per ecu, 
and with Cadiz at 3s. 6d. per piaſtre; what is the arbitrated par, 
and how ought L. 100 to be drawn and remitted with — 
ſuppoſing bills on Cadiz can be purchaſed at Bourdeaux for 81 ſols 
9 den. per piaſtre? " ak 5 


— 
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An ſauer, Arbitrated par 823% ſols; wherefore draw on Cadiz 
per 571 piaſt. 3 rials 14 merv. at 218. 14d. Sterling profit per cent. 
9. Suppoſe. all things as before, but that the advice from Bour- 


deaux had been, that bills on Cadiz were up at 83 ſols per piaſtre; 


how ought the draught and remittance to be made? X 
Anſwer, Draw on Bourdeaux per 786 c., 53 ſols. 14 den, and 
gain 98. 12d. Sterling per cet. Pies + 
10. Suppoſe bills on Liſbon ſell at Cadiz for 165 merv, per cru»: 
ſado of 400 reas, when Edinburgh exchanges with Cadiz at 3s. 6d. 
per piaſtre, and with Liſbon at 5s, 4d. per millrea; what is the ar- 


| bitrated price of the cruſado at Cadiz, and how ought Edinburgh 


to draw and remit L. 100 Sterling? . . _ Po : 
Anſwer, Arbitrated par 1654, wherefore draw on Liſbon per 
937 cruſadoes 200 reas, and remit to Cadiz at gs. 65d. per cent. 
roi. are og rot DIY 
s 11, But if the advice had been, that bills on Liſbon ſell at 167 
merv. per cruſado, then draw on Cadiz and remit to Liſbon, at 
148. 6d. per cent. proſit. LY i 
12. Suppoſe the exchange between London and Copenhagen at 
46. 6d, per rixdollar, and with Dantzic at 13+ florins per pound 
Sterling; what ovght to be the arbitrated par between Dantzic and 
Copenhagen, and how ought L. 100 to be drawn and remitted, 
ſuppoſing the price of the rixdollar at Dantzic 3 flozins ? | 
_ Anſwer, Arbitrated par 326 florins per rixdollar. Draw on Co- 
penhagen and order a remittance from Dantzic ; profit 248. 84d. 
per cent. | EE ö 
13. But had the advice been, that bills on Copenhagen were at 
3 in what manner ought the negotiation to be? © 
Anfwer, Draw on Dantzic per 1350 florins, and remit to Copen» 
hagen 432 rixdollars, at 25 per cent. profit. 


i 


620. 


Or Couroux D ARBITRATION» 


Htert the courſe of exchange between three, four, or more 


| places is given, to find how much a remittance paſſing through 
them all will amount to at the laſt place, or to find the political 


par between the firſt place and the laſt ; for which obſerve thi fal- 
lowing rules. 8 | | ' 3 9M 5 1 . 8 


8 
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RULES. 


1. Diſtinguiſn the given conrſes into antecedents and conſe. | 
quents, placing the antecedents in one column on the left, and the 
- conſequents in another on the right, by way of an equation. 

II. The firſt antecedent and the laſt con quent to which an an- 
tecedent is required muſt always be ſynonimous. = 

III. The ſecond antecedent muſt always be ſynonimous with the 
firſt conſequent, and the third antecedent with the ſecond conſe. 
quent, &c. throughout the whole. Zh | 

IV. If any of the numbers be mixed, exterminate the fraction 
by multiplying both ſides of the equation into the denominator of 
the fraction. I e Ce! 

V. Equal numbers in both columns may be exterminated, and 
commenſurable gnes abridged, till they are all in the loweſt terms 
poſſible. oY. : | Za 
VI. The continual product of the conſequents, divided by the 
continual product of the antecedents, will quote the anſwer. 


EXAMPLES. 


1. London remits to Spain L. 1000, via Holland, at 36s. He. 
miſh banco per pound Sterling; thence, via Paris, at 54 grotes per 

ecu ; thence, via Venice, at 100 crowns per 60 ducats; and thence 
to Spain, at 360 mervadies per ducat: how many piaſtres of 272 
mervadies will be received in Spain, and how much Sterling will 
they get credit for, the exchange at 424d. per piaſtre? 


Antecedents. 1 Abridged. 

L, 1 Stefling | = - 432 grotes 1 = 1 

54 grotes = 1 crovn 1 # - x 

100 crowns = 60 ducats 1 = 3 

1 ducat - = J60 mervadies 1 = 36 

272 mervadies &=& 1 pialtre 19 = 1 
How many piaſtres =-L.,toooSterling? 1009 


Then 3 * 36 X 1000 = 108009 
And 49 = 6352 piaſt, 7 rials 18 merv. 
_ "Laſtly, 6352. 94117 L. 1124 19 113. 
2. Amſterdam remits to London 4000 guilders, via Paris, at 55 
grotes per crown; thence, via Venice, at 109 crowns per 60 du- 
cats; thence, via Hamburgh, at 100 grotes per ducat; thence, via 
Liſbon, at go grotes per cruſado of 400 reas; and thence to Lots 
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don, at 644. Sterling per millrea 3 how much Sterling will be re- 
ceived at London, and what is the difference in point of gain be- 
tween this and a direct remittance, ſuppoſing Amſterdam could 
have purchaſed a London bill at 36s. 10d. Flemith banco per pound 
Sterling, and What is the political par between London and Am- 
ſterdam ? | Anſaver, Received at London L. 372: 7: 4. 
which is upon the whole L. 10: 7: 6 better than a direct remit- 


tance. The political par is 358. 10d. nearly. 


Note, For the laſt query, the Sterling found will be to the Fle- 
miſh given as L. 1 to the political par Flemiſh. 


3. London has 2720 piaſtres at Leghorn, which can be ſold by 
drawing directly at god. per piaſtre; but to try what a circulation 
of them might produce, orders them to be remitted to Venice, at 
94 piaſtres per 100 ducats; thence to Cadiz, at 320 mervadies per 
ducat; thence to Liſbon, at 630 reas per piaſtre of 272 mervadies; 


thence to Amſterdam, at 50 grotes per cruſade of 400 reas; thence 


to Paris, at 56 grotes per crown, and thence to London, at 313d. 


per crown: how much was received at London, what is the arbi= 


trated price between London and Leghorn, and wha at was gained 
by the circulation, without reckoning charges? 
Anſwer, Arbitrated price 554; ; the circulated remittance a- 
mounts to L. 625, and the direct to L. 566 : 13: 43 ſo that the 
difference is I.. 58 : 6 : 8, or ro per cent. a 
4. Paris remits to Amſterdam 9100 crowns, firſt to London at 
zod. per ecu; thence to Rome, at 65d. per ſtamped crown; thence 
to Venice, at 100 ſtamped crowns per 140 ducats banco 4 thence 


to Leghorn, at 100 ducats banco per 100 piaſtres; and thence to 


Amſterdam, at 88 grotes per piaſtre: how many guilders banco 

will be received at Amſterdam, excluſive of charges, and how man 

crowns will be remitted back to Paris, at 54 grotes per crown? 
Anſwer, 12936 guilders, or 95825 Crowns. 


Nute, By this rule alſo are the weights and meaſures i in different 


countries readily e 


EXAMPLES. 


1, If 6 yards of Hamburgh meaſure 5 in Holland, 7 in Holland 
meaſure 4 in France, and 5 in France meaſure 5 in England how 
many yards Engliſh will meaſure 1176 yards of Hamburgh ; and 
What will they amount to at L. 3: 13: 4 for 5 yards Engliſh ? 

Anſwer, NY ney." - L 4103. | | 


* . 


2. If 82 buſhels at London meaſure 27 muddles at Amſterdam, 
and 27 muddles at Amſterdam meaſure 10 ſetiers at Paris, 38 fe. 
tiers meaſure 65 veertels at Antwerp, 65 veertels meaſure 104 ha. 
negas at Cadiz, and 52 hanegas meaſure 216 alquiers at Liſbon; 
how many alquiers will meaſure 410 buſhels at London? 


PRACTICAL. 


Anſwer, 535 U 1 


By means of the following tables, a compariſon between weights 


| and meaſurcs is made by a ſingle proportion. 


TABLE IJ. Or WerGHTs. 


100 Is. of England | 100 IÞ. of Amſter- = 
are equal to dam are equal to © At 

| #. oz. „ | 

300 0 109 8 London 
91 8 100 o Amſterdam 
96 8 105 8 Antwerp 

„ 96 4 Rouen 

106 © 116 o Lyons 

90 9 96 o Rochelle 
107 11 118 0 Toulouſe 
00 1 | Marſeilles 
bw 7. it.. 
03 5 102 © | Hamburgh 
89 7 98 © Francfort 
96 1 10% -F | Leipſic 
137 4 150 © | Genoa 

232 11 145 9 Leghorn 
153 11 168 o | Milan 

152 0 166 © Venice 

154 10 169 0 Naples 

97 o 196 © Seville 

97 o 106 o Cadiz 

104 13 114 8 Portugal 
5 105 4 | Liege 

x32 -o4 123 e r [{Ruflia 

107 of 117 © Sweden 
89 Or 97 13 Denmark 


4 
* 


As the weights of Amſterdam, Paris, Bourdeaux, . | 
Beſancon, and ſeveral other places, have but a very minute diffe. 
rence, they are all comprehended under that of Aniſterdam, as that 
of Nuremberg is under Francfort, and others in like manner. 
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| TABLE II. Or Lon MEASURE. - 
100 ells or aunes, or | 100 aunes of Am- 
125 yards of Eng- ſterdam are equal | 
land, are equal to to | At 
Aunes. . Aunes. 3 
100 60 London 
1665 100 Amſterdam 
1625 981 Brabant 
97rr VVV France 
200 i Hamburgh 5 
2084 228 | Breflau in Silefia 
1877 1124 -Dgntzie. 
1834 110 Bergue & Drontheim 
194 * 116+ 8% ᷣ REES. - 
- 1434 | 86 St. Gall for linen 
186+ 1  &Y St. Gall for cloth _ 
100 of 60 [Sn + Eon 
1641 E 984 ; Bruſſels, Antwerp 
Canes. : Canes. 338 
87, 36 © | Marſeilles 
624 37 Toulouſe 
50 4 30+ Genoa 
551 33 Rome 
aras. Varas. 15 
1332 e 80 Spain 
1013 | 61 Portugal 
Cavidos. Cavidos. „ 
1667 WT Portugal 
Braſſes. Braſſes. | CES” 
1707 -— 2 Venice 
1747 logs 1 | 
oy + an 
Artheens.  Ariheens. | „ Hl 
1783 2977 Peterſburgh 


to that 


„ 
Y 
it 


1 2 4 2 
188 
— 5 . 


The aunes or ells of Haerlem, 


Leyden, the Hague, Rotterdam, 
and other places of Holland, alſo that of Nuremberg, are all equal 
of Amſterdam, and comprehended under it; the aune of 
Oſnaburgh is equal to that of France; and the aunes of Berne, Ba- 
fil, Francfort, and Leipſic, are equal to that of Hamburgh. © 
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TayLE III. Or Corn Masur. 


105 quarters or 82 


Aiguillon, 41 ſacks 
Albi, 25 ſertiers 
Alicant, 12 cahizes 
Alkmaar, 35 ſacks 
Amersfort, 16 muddes 


Amſterdam, 27 muddles, or 1 


_lt | 
Antwerp, 321 veertels 
Arles, 49 ſetiers 

Bayonne, 36 ſacks 
Beaucaire, 28 ſetiers 
Beaumont, 38 ſacks 
Bergen-op-zoom, 63 ſiſters 
Bois-le-Duc, 204 mouwers 
Bommel, 18 muddes 
Bourdeaux, 38 boiſſeux 
Breda, 33 veertcls 
Bruges, 174 hoedts 
Bruſſels, 25 facks 


Bueren, 21 muddes . 


Cadillac, 33+ facks 
Cadiz, 52 hanegas 
Cahors, 100 cartes | 
Campen, 24+ muddes 
Carcaſſonc, 3 8 ſetiers 
Clariac, 341 facks 
Cleves, 16; mouwers 
Condom, 41 ſacks 
Coningſberg, 1 laſt 
Copenhagen, 42 tuns 
Dantzic, 1 laſt 
Delft, 29 ſacks | 
Deventer, 36 muddes | 


Doeſbourg, 22 mouwers 


Dort, 24 facks 
Dunkirk; 18 razieres 
Edam, 27 muddes 
Elbing, 1 laſt - 
 Embden, 154 tuns 


* 


Wincheſter buſhels of England, or 1 laſt of 
Amſterdam, make, . | 


ö 


6— 


— 


Erfelſteyn, 21 muddes 


Francfort, 27 malders | 


Ghent, 56 halſters 
Genoa, 25 mines 
Gimond, 20 ſacks 
Graveline, 22 razieres 


Haerlem, 38 ſacks 
_ ] Hamburgh, 4+ of a laft 
Heuſden, 174 muddes 


Hoorn, 44 ſacks 
Ireland, 38 buſhels 
La Brille, 40 ſacks 


La Reole, 30 ſacks 
Lavour, 21 ſetiers 


| Leyden, 44 ſacks 


Libourne, 35 ſacks 


| Liege, 96 ſetiers 
| Liſle, 38 razieres 


Liſbon, 216 alquiers 
Leghorn, 40 ſacks 
Louvain, 27 muddes 
Lubeck, 95 ſchepels 


Lyons, 14+ ances 


| Middlebourgh, 412 ſacks 


Montfort, 21 muddes 
Muyden, 44 ſacks 
Naerden, 44 ſacks 
Nerac, 334 ſacks 
Nieuport, 17+ razieres 
Oudewater, 21 muddes 


Paris, 19 ſetiers 


Porto Port, 180 alquiers 


Purmerent, 27 muddes 


Rabaſtens, 17 ſetiers 


Rhenen, 20 muddes 


Ruremond, 68 ſchepels 
Riga, 46 loopens : 


Rotterdam, 29 ſacks 7 
St. Giles, 40 charges 
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105 quarters or 82 Wincheſter buſhels of England, or 1 1 laſt of 
- Amſterdam, make, at 


gt. Omer, 224 razieres | Toulouſe, 26 ſetiers 
St, Vallery, 19 ſetiers Tongres, 15 muddes 
Saumur, 19 ſetiers Tonningen, 24 tuns 
Stenbergen, 35 veertels _ | Venloo, 213 mouwers 
Stockholm, 23 tuns Vine 20 muddes 
Terveer, 39 ſacks Utrecht, 25 muddes 

| Thiel, 21 * KAuirckzee, 40 ſacks. 

The Us of the Tables: 


EXAMPLES. 


t. What are ; 800 Ib. of Lyons equal to in Englind 7 5 
Say, from Table I. = 106 lb. of Lyons 100 lb. of bug 
land :: 800 lb. of Lyons : 7544 of England. 
2. How many aunes of Amſterdam are equal to 500 aunes of 
Dantzic ? | 
Say, from Table IT. As 1 12% aunes of Dantzic : 100 aunes 
of Amſterdam :: 500 aunes of Daytzic : 4⁴⁴¹ aunes of 
Amſterdam. 
3. How many ſetiers will 400 buſhels of England make at Paris ? 
Say, from Table III. As 82 buſhels of England : 19 ſe- 3 
= of Paris: 400 buſhels of England : 92 ſetiers of _— 
| aris. 5 
4. How * Wincheſter buſhels will meaſure 475 ſacks at Leg- 
rn ? 
R 55 How many Y yards of England will meaſure 5745 arſheens of 
uma . 0 
i 4 Hen 1 . nn will | equiponderat 3780 of Tou- 
e 5 


£#.4 $7 
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IN 


By this rule is computed the allowance or gratuity made by the 
borrower to the lender of money ; which is for the moſt part paid 
annually, if the ſum lent lie in the borrower's hands; or taken up 
with the principal, if the money is taken up at a ſhorter date; or, 
laſtly, the intereſt may alſo become a principal, if it continue in 
the borrower's hands beyond a year : and therefore this rule will 
admit of two ſections, and each of the ſections will alſo admit of 
oo 8 


FEET 


- 


Or SiMPLE INTEREST. ' 


When the intereſt at no time becomes a principal. 


To find the intereſt for any given ſum; at any rate per cent. and 
for any time. | 8 
I. If the time be any number of complete years, any aliquot 

part of a year, or both, compute by either of the following me- 
thods : TOs | | 

As 100 to the product of the rate and time, ſo is the principal 
to the intereſt: Or, as L. 1 to the amount of L. 1, at the rate, 
and for the time given, ſo is, &. Or, Multiply the rate by the 
time, and compute by practice for the product, as in commiſſion. 


EXAMPLES. 
1. ** is the intereſt of L. 578 : 19: o for 44 years, at 5 per 


vember to the:16th of March, at 5, r cent.. 
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578.3 578.95 e 
Who 47 5 | 429, | | b 
| 2277750 „ 289745 
* 475 231599 
© $: Il 655 | 
190 ) .13926.375 OS 139-26375, L. 130 5 34 
130. 26375 1 
4 „ | 
— 3170 for 20 per cent, 
2% ᷑́ 1447375 for 22 


yy 


* 


1320-26378 for 225 , | 
2. What is the intereſt of I. 976: : 18: 10 for 85 years, at 4 


15 tent. Anfaver, L. 325: 12: 114. 

3. What is the intereſt of L. 478: 18: 4 for 35 years, at 4 per 
cent.. Anſauer, L. 62: 5 23. 

4. What is the intereſt of L. 594 : 1 5 at 1 32 per cent. for 5 
years? Anſuuer, L. 104: 1: 1. 

A What 1 is the intereſt of L. 847 : 1 9: 72 af 6 per cent, for 3x 
years? Anſwer, L. . , 

6. What is the erer of 974: 19 ; 11, at AF per cent. = 


6 years? OO Anſwer, 1 1. 2775 17 53. ED” rf 1 


II. If hat time be any N of days, leſs "TS. a year, multi 
ply the given ſum by the number of days, and divide the product 


by 7390, and the quotient will be the intereſt at 5 per cent. which 
na be increaſed or diminiſhed to any other rate, by multiplying + 


of the intereſt found into the given rate. Or, by mie che 
quotient into the given rate, aud, dividing by 53. 


Mete, 7 7300 becomes a conſtant diviſor, Vai ts intereſt of 


I. 100 for 73 Hog or of L. 73 for 100 fl + at 5 2 cent. is Juſt | 
one pound. 


. 7 Fro 


EXAMPLES 
1. What is the intereſt of L. 378 14: o, from the mn of Nos 4 


» Wy 
— 


+ 908 8 
S * 


1 : . bo | 
F A * 32 1  # 4 4 : - 4 C 3 
3 ay a o 5 b — 4 ob ot  * ff . 
— * *% F 
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Nov. 21. 5 378.7 
Dec. 31. 127 3479 = 437 
Jab. 31. 5 —ſ — 
Feb. 28. | 26509 1.317497 N 
Mar. 16. 45444 = 4 
147. 73) 480. 940 5 2 as before, 


6.588 = L. 6 11 9 


Suppoſe the rate had been at 44 per cent. 


5) 6.588 | 10) 6.588 
1. 3176 | 6588 to be deduced, 
| 41 | 
- 3 9292 as before. 
* 2704 | 
| 6588 
+ 9292 


2. What is the intereſt 41. 349: 12:6 from r5th of " 5 


the 17th of Auguſt, the 1e at 4 per cent.? 
Anſwer, RE. 
3. What is the intereſt iT" 55:19:11, from the TY of Au- 
guſt to the iſt of January, at 44 per cent., 
Anſwer, 18s. 11d. nearly. | | 
4. What is the intereſt of L. 111: 11: 10, 3 the iſt of . 
nuary to the 11th of May in leap Jars intereſt 41 per cent.? 
| Anſuuer, L. 1:14: 0. 
5. What is the intereſt of L. 976: 13: 4, from the 1 5th of Mey 
1770 to 28th of Auguſt 1771, 3 5 per cent.? 
Anſwer, L. 62: 17 : 
6. What is the intereſt of L. 597: :10:0 bank ſock, from the 
11th of April 1770 to the 29th o 
per: annum! 5 Aaſuur, L. 88:11: 103, 


If ſeveral cn payments are made at different periods on the 


ſame ſum, or when ſeveral ſums are drawn and remitted at diffe- 
rent dates, multiply the ſeyeral balances into the number of days 


they are at intereſt, and divide the ſum of the nn by 7300 


for the total intereſt at 5 per cent, 


EXAMPLES, 15 


1. Lent ]. Fer guſon, per bill on demand, dated iſt of June 
1755 L. 1000, of which! I received back the 1 rgth Age L. 200, 


September 1772, at 6 per cent, 


a_ ds = ©©2 
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on the i gth of October L. 300, on the 11th-of December L. 200, 
on the 17th of February 1788 L. x00, and on the firſt of june 
L. 200 how much intereſt is due on the bill, reckoning af 5 per 


cent.? ED 2 
1787. E 
June 1. Wan bill on demand, bes # 
2 due by J. F. 79179000; |! 
Aug. 19.| Received in part ) * 
32 : Bobs 45600 
Oct. 15. | Received in part SYS - A. N 
1 Balance 5 28 * \ 
Dec. 11.| Received in part f by 
1788. 0 Balance 68/20400 
Feb. 17. n in part S F 
: 5 | Babes 2 ropa 00 
a June 1. Received in full of ee | e 
„ eee 


p | | — 


Anſwer, L, 26 12 105 


1 2. Borrowed 90 J. Croſſe, the 11th of Wovidibes 1787, L. 800, - 
which I returned in the following partial Fw, at their relpegs 
tive dates, 

J | | 

13 15th of January 1788 L. 250 0 0 9 
1th of April „„ # 6 
e | - 18th of June 100 o 
„ Iqth of Auguſt 0-0 © 
_ of September , 1975 © 0. | 

© nos ſtands it between us with reſpect to intereſt, reckoning at at 5 

- per cent, ? | 

0 | Anſwer, I. 20 19 3. 


2. Upon my caſh account vith the Ra bunks my you's nes 
qotations were aß fol "5 


Nov. 
_—_ 5 


300 


1 lick 50 
160 


370 


500 
200 
300 
500 
E 2450; 
þ 7-200 


250 
150 
320 


200 
500 


8 oo 
509 


300 


200 
209 


"PRACTICAL, 
dravu/ L. 200 


Jan. 25. 


| f Feb. 1. 
Mar. 6. 


CHAT. XVII. 
e L. 150 


Jan. "x to be ſettled, 


What balance is due on the account of principal and intereſt rec · 

koning at 5 per cent. per annum? 

Anſwer, Balance due me 1 507 0:0 principal. | 
Intereſt due the bank 0-63 0 


4. Upon my caſh account with the bank af Scotland, I negotia- 
227 as under: _ 


Jan. 8, drawn L. 0 Jan. 20. remitted L. 380 

| 24. 500 a 27. 820 

| 30. e ä 200 

Feb. 8. 420 | BY 500 
VV 5 "0." e 

23. 5 400 5 55 8 . 09 

Mar. 3. 500 Mlar. 79. 3 5 
„ g 400 „3 Foo 
389 „ e 214. 220 

A 42⁰ nn 
Fe | April 4. | 379 | April 9. TO, 500 
| ky 2 ol 4380 15. 379 

20. 510 Wo - +7 000 

28. 380 : + th 420 
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ARITHMETIC. 


_ 


I, 
ro May 8. drawn L. 80 May 12. remitted L. 200 
00 14. 400 . 18. 300 
00 16. 380 5 20. 300 
00 24 500. 30. 600 
00 28. O0 31. 700 
59 june 11. 388 June 14. 500 
09 20. :/- 400 „ 300 
09 28. 500 „ „ 500 
50 July 2. 350 July 10. 300 
2 4. 470 15. 200 
00 6. 100 20. 400 
50 24. 700 1 800 
00 Aug. 5 200 Aug. 9. 300 
00 15. 350 | 20. 400 
90 23. 480 2086. oo 
50 „ 500 ui i Os 480 
0 Sept. 8. 200 Sept. 18. 800 
8 12. 370 24. 600 
15. 430 (64s 44. '). P 00 
Oct. $50 Oct. 3o. _ 
13. 700 Nov. 8. 200 
19. 400 12. 300 
24. 200 16. 500 
Nov. 18. 8000 26. 400 
3 509 30. . . . $00 
[2 Dec. 3. 820 _ 400 
8. „ | 13. 480 
17. 60⁰ 24. 590 
28. 800 30. 700 
29. 500 31. 759 
4 What balance is due of principal 4 intereſt; at Jan. 8. 1789, rec- 
koning 5 per cent. in favour of the bank, and 4 mY cent. for the 
. balances in my favour ? 
00 Anſwer, Principal due the bank L. 410 0 o 
5 Intereſt ditto : 48 3 a. ; 
09 5 | ane pal and intereſt L. 3335 7. 24 
00 . 
00 ; 
= II. If the PO between the partial payments be greater than 
£6 a a year, the uſual method is to add the intereſt, at the date of each 
: payment, to the principal, and deduct. the F from that a- 
mount, as in om he AY ſpecimen, | | 
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EXAMPLES. 


1. Borrowed on bond, dated the 1 «th of May 1784, the ſum of 
I. ioo, of which paid at different dates as under, viz. | 


| 25th of June 1789 L. 250 0 / 
24th of October 1786 * 00 
11th of November 1787 goo 0 0 
20th of December 1788 130 © o 
15th of May 1789 250 0 0 
How ſtands i it between the lender and me at the 15th of May 1789! 
1784. m 15. Principal per bond L. 1000 
* I year and 4 days intereſt _ .*  g$016 
| Amount | 105 5.616 
"hs: June, Paid in part 7 its . 250 
Balance 8 30g. 616 
1 and 121 days intereſt. | 53630 
2 Amount = 859-250 
1786. Oct. 24. Paid ii in part 5 150 
+ Bilance ©» 909.250 
HY year and 18 days intereſt | 37.211 
| | Amount 746.461 
107 Nor. II. Paid in part 4 
Balancte 446.461 
1 leap my and 39 days ine 24.709 
Amount o 
1788. Dec. 20. Paid in part 5 8 
"Balance 321.230 
* days intereſt : 6.424 
Amount 327.654 
Paid in part. 8 GEO 
mes May 15. WD r 
Balance 77.650 


Equal to KL 34: 1. 


Cue, XVIII. ARITHMETIC. > 


2. Lent on bond, the iſt of January 1778, the ſum of k 1500, 


viz. 


the caſe at that date? 
Anſwer, Balance L. 62 5 : 3: 8% 


3. | Purchaſed an eſtate the 15th of May 1783, with the burden 


of L. 1000, borrowed upon it the 11th of November 1777, of 


which no part had been paid of en or intereſt, I : the 
following payments, ns 


Paid it of June 1783 „ 590 
11th of November 1784 300 0 © 
12th of May 1786 | 3 © 


What had I to pay r5th of June 1787 to retire the ei: 
Anſwer, L 1 3 85, 


Ca SE U. 


To find the preſent value of any ſum, due any time hence, at any 


rate of intereſt. 


to bear legal intereſt, and received thereof the SRO" Pay ments, Ts 


15th of May 1780 | | L. 300 © 0 
11th of November 1781 200 0 © 
| I5th of January 1782 Re 
i;th of May 1783 | 150 0 © 

20th of November 1784 200 0 0 

| 29th of May 1785. 100-0 0: 
11th of November 17885 250 0 0 
1ſt of December 1787 | 100 0 0 

I am to be paid up the 20th of December ; required a true ſtate of 


Find the amount of J. 100 at the rate and for the time given, 


or find the amount of L. 1 at the rate and for the time given; then 


will the given ſum be to its preſent value as the Srl amount to 


I. 100, or as the ſecond amount to . 1. 


EXAMPLES, 


| 1 „What ready mo will due 15 years ng a} 
4 11 = ; 


Om, 9 25 intereſt being Lg 


4 # 


IT'S ; 5 
2 1 * 5 


* 
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15 * 5 + 100 = 175 : 100 22 


— 


7 4 :; 198 9 2 


"Fs 


7) 4793 16 
| Anſwer, L. 684 16 8 


. 1.73 „ 1198-4583 


* 3 


85 s 5) 1198458; 


5 ) 2396916 


2. What ready money will tale up 2 | for L. 1500, age 


18 months hence, bearing intereſt at 45 per cent. per annum * 


Anfaver, L. 1405: 3: Q4, 
3. What ready money will take up a bill, due at 395 days dif- 


| tance, contents L. 2987 Anſwer, L. 355 : 15: of. 


4. What ready money will diſcount a bill due in 97 days, for 
L. 157: 10:07 Anſwer, L. 166 . | 

Note, When the rate of intereſt is not mentioned, 5 per cent. | 
the legal intereſt, is 5 underſtood. 


| PRACTICAL MT 


BANKER s, and 2 uh wa money for Ek purpoſe of dif- 


counting bills, do not follow the above plan of operation, as being 


no better than lending money upon intereſt; but they conſider the 
ſum to be paid in the bill, bond, &c. as a principal, find the inte- 
reſt thereof, for the time to run, adding three days of grace; the) 
deduce the intereſt ſo found from the content of the bill, and: pay 
the balance to him for whom the diſcount is made. Some like- 


d to the inzereſt, 


wiſe, charge 4, 2 nay, perhaps, 1 per cent. for ate which, 
before deduction, is adde | 1 8 
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EXAMPLES. 


1. A bill is preſented the 5th of May for diſcount, of IL. 176, 
188. payable 27th of July; how _— money does the porteur re- 


ceive, after deduction of intereſt, and 4 per cent. commiſſion ? 


200 ) 176.9 
86 days. 


73) 152.134 


2.084 intereſt, 
. commiſſion. 


— 9685 ſum to be dedutted. 


173 9315 paid che porteur of the bill 


2. A bill for L. 547: 18 : 6, payable the 24th of Auguſt, is 
_ diſcounted 1ſt of June, at æ per cent. commiſſion ; how much mo- 
ney did the porteur receive ? Anſuer, L. 537: 5 1 85. 
3. A bill for L. 345: 15: 8, payable 19th of September, is di 
counted the 15th of June at per cent. commiſſion z _ ch 
money did the porteur receive Anſwer, L. 310 é 33< = 
4. On the 15th of May, diſcounted A. B. 's bill, due the Tonk of 

| July, for L. 417 : 17 : 8, for which received 1 per cent commithon 
how much money did I pay? Anſwer, L. 409: 16 : 31. 


c A 8 E III. 
To find the rate of intereſt, at which any amount flowed from any 
principal, in any time. 


As the product of the time and principal to > the whole intereſt, ſo 
is 100 to the rate. | 


EXAMPLES. 


1. At whit; rate of intereſt will L. 200 become a ſtock of L. 30⁰ 
in 5 years time ? | 


$X209=1000 ; 100 :: 100 : 10 per cent. lulu | 
CES: 
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2. Diſcounted A. B.'s bill the 1 5 of July, for L. 500, due the 13th 


of Auguſt, for which received 4 per cent. commiſſion ; how much 


money did I pay, and at what rate per cent. did I lend my money ? 
u, Paid L. 495: 6: 25 lent at 10.8 per cent. 
3 Diſcounted A. B.'s bill the 14th of July, for L. 600, due the 
11th of Auguſt, at 4 per cent commiſſion 3 how much money did 
1 pay, and at what rate per cent. did I lend my money? | 
Anſwer, Paid L. 594 : 9: oF lent at 10.885 per cent. 


CASE IV. 
To find the time any ſum was at intereſt, when the principal rate of 
| intereſt, and amount are given. e 


As 1 year's intereſt of the given principal is to 1 year, ſo is the 


whole intereſt to the time required. 
EXAMPLES. 


1. At 10 per cent. intereſt, L. 200, in a certain time became 


L. 300; required the time? 20: 1 :: 100: 5 years, Anſwer. 
2, In what time will L. 584 : 6 : 8 amount to L. 682: 18:91 
at 41 per cent.? Anſiuer, 3 years 273 days. | 
3. In what time will L. 275 gain L.8 : 5 intereſt, at 5 per cent. 
per annum? Anſwer, 219 days. | 5 
8 E C T. M. 
Or ComrounD InTEREST. +» 


Ir a man lend L. 100 for one year, and exact the payment of prin- 
cipal and intereſt when due, he will receive L. 105; if he lends out 
this money to the ſirſt holder, or any other, for another year pre- 
cCiſely, he will receive back L. 110: 5, &c. Hence ariſes compound 


intereſt, which, though it is prohibited by the laws, every banking 


company exact in effect, as they take particular care, that no caſh 


account ſhall remain unſettled beyond a year. This ſection alſo ad- 


mits of four varieties, which we ſhall not illuſtrate with many ex · 
amples, as all queſtions which occur in this rule are briefly anſwer- 


ed by the Tables ſubjoined to Annuities, which are conſtructed by 


the rules here laid down; as allo by logarithms, of which examples 
are given. | or | | 


Cr 
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- | CASE I. 


To find the amount of intereſt, of any principal ſum, at any rate of +» 


intereſt, and for any time. 


Multiply the amount of L. 1 for a year ſo often into itſelf as are 


years propoſed, abating one, and the laſt product, multiplied by the 
principal, gives the amount; from which deduce the principal, for 
the intereſt. . = 


* 


If there are alſo days beyond complete years, add to the amount, ; 


or principal and compound intereſt formerly found, the ſimple in- 
tereſt of that amount for them. a 5 


nn 98 


1. What is the intereſt and amount of L. 700 for 34. years, at 5 
per cent. per annum? 1 | a 


8 Or practically, 
1.05 | 20) 700 
* | 35 2 
1.1025 „„ ) 735 iſt year. 
| 1.05 10 5 . | | 3. 7 1 
8 1.197625 | EO obs 20 ) 771.75 2d year. 
5 100 | Os 38-5875 


40) 810.3375 amount at three years. 40 ) 810.3375. 3 
0 48d ) © © © "onal 


830. 5959375 amount at 34 years. 830. 595937 


2. What is the amount of L. 780, forborn 6 years, at 5 per cent. | 


per annum, compound intereſt ? Anſwer, L. 1045: 5: 6. 


3. What is the amount of L. 960 at ; per cent per annum, com- 


February 17792 Anſwer, L. 1243: 0: 52. 


pound intereſt, from the 11th of November 1773 to the 25th of 55 25 


| By this caſe is computed Table I. which gives the amount of 


„1, at 3, 34, 4, 4%, and 5 per cent. for any ſeries of years, from 
I to 50; by the help of which the amount of any ſum, at any of 
thoſe rates, for any number of years in the Table is already found, 


by multiplying the amount of L. 1 found opppoſite the number of ? $ 
years in the column under the given rate by the given principal. 


4 
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EXAMPLES. 


7. „ What i is the amount of L. oo, forborn 20 years at 5 per 6. 
compound intereſt? 


e 20, and under 5 per cent. we e have 


2.0532977 
ny by | $00 


1326.648858 Anſwer. 


2. What is the amount of L. 800, forborn 30 years, at 41 per 
cent. compound intereſt ? Anſruer, L. 2996 : 5 I. 

J. What is the amount of L. 1000, forborn 40 years, at 4 per 

cent. compound Intereſt £ Anſuuer, L. 4897 09. 


CASE II. 


| When the 8 rate, and time are given, to find the principal, 
| or preſent worth. 


Find the amount of L. 1 for the given time and rate, by which 
divide the given —_ and the n is the anſwer. 


EXAMPLES. 


1. What is the preſent worth of L. 810: 6 : 9, due 3 mo» hence, 
diſcounting at 5 per cent. compound intereſt 2 
1.6 
1.06 


1.1025 , 
1.05 
1. 11876825 ) 810. 3375 | 


L. 700 1 


2. What . money will pay a debt of 5 $62. 432, due 3 years 
hence, diſcounting at the rate of 4 per cent. 3 intereſt ? 
Ph L. 500. 


al, 


ch 


ce, 


—= KH 
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By this Caſe is Table II. conſtructed, to find the value of L. 1, 


diſcounting at 3, 32 4, 41, and 5 per cent. for any number of pet 


years from 1 to 50, and is uſed by multiplying the tabular number 
into the Le, amount for the preſent value. The ſame anſwer may 


iſo be found by dividing the given amount by the Fabular DUNE 1 
ſound in Table I. as in the above —_— : 


EXAMPLES. 


1. What ready. money will pay a deht of 1. 1000, 33 20 years 
hence, diſcounting intereſt at 5 per cent. per ——_ compound * 
tereſt? 


Oppolite 20 years, and under p per cent. we find | in Table u. 


3768895 
Multipiy by 100 


376. 8895 preſent value. : 


| Or thus: 
The amount of L. 1 per Table I. 2 | 


7 D | 


2, What ads money will take up a a debt of L. 2000; to be paid 
30 years hence, at 4 per cent.? Anſwer, L. 616 : : Qs 

3. What ready money will take up a debt of L. 260d; to be paid 
5 years Rewer at 44 per cent. 7 25 wer, 80 998: 3: 10. 


When principal, amount; and 2 time are e to end the rate. 


Divide the amount by the princ! tral, Ad this quotient will be the . 
amount of L. 1, which will be found on Table 1, even with the 
given times 


EXAMPLES. 


1, At what rate of intereſt will L. 376. 889 5 amount to L, looo, | 
forborn 20 years * 
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376.8895 ) 1000.00 | . 


2.6532977 found under 5 per cent. 


2. At what rate of intereſt will L. 500; amount to L. 1039. t! in 
% years? * 


CASE Tv. 


When we have che principal, amount, and rate given, to dad. 
| time. | 


Divide the amount by the principal, and the quotient will be the 
amount of L. 1 which find under the fie rate, and on the fide, 
in a line with i i, you have the time in Table 1. | 


EXAMPEES. 


1. In what & time will L, 376. 8895 become L, 1090, at 5 per cent, 
compound intereſt ? 


376. 8895 5 looo. ooo 


2.653295 found oppoſite 20 years, 


2. In what time will L. 509 became L. 103). 4641 at 5 per cent, 
com pound intereſt? 


More examples for _ in all the foregoing fr 


I. What will L. 40 amount to, farborki 400 years, at 5 per cent. 
compound intereſt ? Anſwer, L. 14882516363 : 7 : 105. 
2. A. owes ſeveral mortgages at diſtant periods, viz. L. 500 at 5 
years, L. 600 at 10 years, L. 1000 at 7 years, and L. goo at 4 years; 
- but having got a conſiderable legacy, is reſolved to pay them off, on 
diſcount at 5 per cent. compound intereſt ; how much wil do it? 

| Anſwer, L. 2211: 4: 6. *V 
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Or CoMPoUND INTEREST BY LOCARITHMS, 


4 
CASE I. 
The principal rate and time given to find che amount. 
he Multiply the logarithm of the rate 4 1 into the time, and add 
the logarithm of the product to the logarithm of the principal for 
= LEE 5 5 5 
he | | 
1. What is the amount of L. 700 for three years at 5 per cent. 
| compound iniereſ! 8 ö 
It, | | 
| 1.05 = 0.02119. 
| I... 
| H 0.06357 
Principal 700 = 2.845 10 
l. . Amount L. 810·3375 = 2.90867 
2. What is the amount of L. 800 forborn 30 years at 4 per 
cent, compound intereſt ? - | | 
it, 1,045 = 001912 
: | 5 Si 
x: 
$3 0.57360 
on 800 =. 2.90309 : 
? — Eaga De 
Amount L. 2997 = 3.47669 


3. Suppoſe in the way of a tontine L. 500 were ſubſcribed for, to 
lie at 5 per cent. compound intereſt, till there ſhould be only one 
ſurvivor of the ſubſcribers, who ſhould be entitled to call up the 
money. Suppoſe alſo by this time 80 years had elapſed ; queritur 
bow much would the ſurvivor = 8025 to receive 


time, diſcounting compound intereſt at 5 pe cent.; how much rea- 
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1082002110 


1.69520 
L. 500 =. 2.69897 


L. 14830 nearly = 4.39417 


CAS E =. 
The = EDS rate, and time given, to find the principal or Preſent 
worth. 


From the logarithm of the amount, ſubtract the logarithm of the 
amount of L. 1, at the rate and for the time given, and the remain- 
der will be the preſent value. | 


— 
5 — * 4 . 
4 1 
* ” - F « > 


ZXAMPLES . 


. Requirgd the preſent worth of L. 810: 6: 9 hs 3 years 
hence, Plcounting at the rate of 5 per cent. compound interelt ? 


810.3375 = 2.90867 


Amount of L. 1 at 3 years = 0.06357 
_ Preſent value L. 700 = 2.84510 


2. Suppoſe a bond for L. 2997 due 30 years hence, were to be 
taken up, diſcounting compound intereſt at 44 per cent.; ho- 


much ** — will it require ? 


2997 = 3.47 7609 
Amount of L. 1 at-30 years o. 57360 


Principal L. 800 = 2.90309 
3. Suppoſe a bend for I. 14. 830 to be payable 80 years from this 


dy money will it ne N 


5 14-830 4.39417 
Amount of L. 1 at 80 a = 1.09897 


- Preſent worth L. 500 = 2.695 20 
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CASE III. 
Frineirel, amount, . time given to ſind the rate. 8 
From the lone of the amount, ſubtract the logarithm * the 


principal, and the remainder will be the logarithm of the amount of 
L 1, which divided by the time will- que the eh of the rate 


+ I. 
nt | - - 1 | | ee 
E X A M P L E 8. 
e 1 Lage was lent out for three years, when the amount was 


I L. 810: 95 at what rate of intereſt was it lent out? : 


810. 3376 = 2.99867 
700 = 2.84510 


We 


3 ) 0.06357 


1 8 = 0.02119 


2. A bond of L. 2997 on 30 years hence, was PR with 3 800, 
at what rate of interelt was it diſcounted ? 


2990 = 3:47669 
$00. =- 2-90300 © * 


30 0.57360 
1.945 , = 0.01912 


3. L. 14830 at the end of 80 years was called up by the We E 
of a tontine ſubſcription, the original ſubſcription Was EN L. 5003 4 
at t what rate of compound intereſt was it lent ? 


j- | 3 14830 = 4.39417 
500 = 2.09897 


: 80 ) 1-69520 


r 
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CASE IV. 


Principal amount, and rate given, to find the time. 


From the da of the amount, ſubtract the logarithm of the 
principal, and the remainder will be the amount of L. 1 at the rate 
given, which divided oy the logarithin of the rate + 1, will yu 

the tim. 


EXAMPLES. 


1. L. 700 lay at 5 per cent. compound intereſt, till it became 
L. 810.337 53 ; how long did it continue before it was called 6 up? 


810.3375 = 2.90867 
0”. = 2.84510 


EC. of the rate . o21 19 ) 0. 96357 e- 3 years. Anſwer. i 
06357 


2. L. 800 was 0 out at 42 compound intereſt, ul wy till it a. 
mounted t to L. 2297 3 what was the time? 


220) = 3.4769 


800 = 2.90309 Eo. 
01912 57560 ( 30 years. Anfaver. 
5736 


o 
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HAP. XIX. 


ANNUITIE S. 


> 8 8 


AN annulty is a ſum of money, payablc.at equal intervals, as a a 
year, half-year, or quarter, to continue for ſome number of years, 
for life, or for ever. 

When an annuity continues unpaid, after it falls due, it is then 
ſaid to be in arrear; and when the purchaſer, upon paying the price, 
does not immediately enter upon poſſeſſion, the annuity not com- 
mencing till ſome time after, it is, in that caſe, ſaid to be i in rever- 
ſion. 


a. 


Se 


Or ANNUITIES FOR A CERTAIN TIME. © 


- "PROBLEM L 


Annuity, rate, and time given, to find the amount or r ſum of yearly 
payments and intereſt. 


Multiply the given annuity by the amount of L. 1 for a year, to 
that product add the given annuity, and the ſum is the amount in 
two years; multiply that ſum by the amount of L. 1 for a year, and 
to the product add the given annuity, and the ſum is the amount in 
three yore: ec. for any number of years. 


EXAMPLES. 


1. An annuity of L. 100 payable yearly, i is forborn and ubſettied - 
till the end of three years, what will then be due, reckoning com- 
pound 1 85 at 5 * cent. * annum on all the payments then 
in arrear 
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F - -- -= Or, - 100 Annuity 1ſt year... 
1.05 | | 5 Int. 
105 e/ B 
8 100 An. 2d year, 
205 2d year, | 205 
1.05 „ Int. 
216.25 5 Ss 100 An. 3d year, 
100 | 455 | ns . 
1 31515 


315.25 3d year. 


By this problem is the amount of L. 1 annuity calculated in 

Table III. at 3, 31, 4, 41, and 5 per cent. for 50 years; and all 
queſtions demanding the amount of an annuity, for any number of 
years, and at any rate per cent. in the table are anſwered by multi- 
plying the tabular number under the rate and oppolite the time e by 
the annuity. 


EXAMPLES. 


1. What will IL. 20 per annum annuity amount to in 40 years, 
compound intereſt being allowed at 5 per cent? 


Under 5 per cent. and oppoſite 40, we find 


120.7997742 
Multiply b y 20 the annuity. 


L. 2415.9 ove Anfaver, 


2. What will I. 100 amount to, lent out yearly, with the accu- 
| mulated intereſt on cach I.. 100, for 20 years at 5 per cent.? 


ſes * 3300 LE 33K /* 


PROBLEM n. 
Annuity, rate, and time given, to find the . worth, or the ſum 


of money that will purchaſe the annuity. 


Find the amount of the given annuity, by the laſt problem, at the 
rate and time given; and then, by Caſe II. in compound interclt, 
find the preſent value of that amount, 


—_ Y Py pe pw 
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EXAMPLES. 
1. What 1 of money will purchaſe L. 40 annuity, to continue 
15 years, at 5 per cent. compound intereſt? | 


By Table III. the amount of L. 40 annuity "I 15 years is 
221.5785636 | 
En 


2.0789282 55 ; 


L. 4 3 8 
2. What is the been worth of I. 12 annuity, to continue 37 
years, at 4s per cent. L Anſuber, L. 214: 6:11, | 


By this problem we Lane the conduetiice of Table IV. which, 
by multiplying the tabular number into the annuity, gives the pre- 
{cnt worth in the product: For inſtanee, in the laſt example, under 
and even with 15, we have 


10.379680 
Multiply by 1 


The preſent worth, L. 413. 18632 


What is the preſent worth of L. 200 annuity, to continue 45 - 


pe ars, at 3 per cent. compound intereſt? ? Anſaber, L 4903 14 16. 


4. What is the preſent value of an eſtate of L. 300 per annum, 
to be ſold at thirty years purchaſe, compound intereſt"at 5 Tor cent. ? 
| - Anſwer, L. q611 : 14: 83. 


PROBLEM III. 
The preſent worth, rate of intereſt, and time of continuance given, | 
to find the annuity. | 


Find the preſent worth of-L. 1 annuity, for the rate e and time 
given, by the laſt n ” which divide the preſent worth Gren. 


# 


EXAMPLES. 


1. What annuity to continue 5 years, will L. 173. 179 purchaſe, 
compound intereſt at 5 per cent. being allowed? 


_ _ PRACTICAL Cray, XIX. 
s i 100. 15 1300 2: 0 


But 1.05 X 1.05 X 1.05 X 1.05 XI.05 = 1.2762815625 amount of 
ET | | | L. 1 in 5 years. 
1 8 — 20.0000000000 . 15 
And —— — = 15.6705 . 

_ - 1.2762815625 | 


4.3295) 173-179 
Anſwer. L. 40 annuity. 


i By this problem we have the method of conſtructing Table V. in 
which the tabular number anſwering to the rate and time, multipli- 
ed by the ſum intended for the purchaſe, will produce the annuity 
at once. „ . 


2. A gentleman has L. 1000, which he propoſes to lay out upon 
an annuity to continue 20 years; how much will it purchaſe, al- 
_ lowing compound intereſt at 5 per cent.? | 


By Table V. corre] ponding to the rate and time we find 


0802426 
1000 


80.2426 Anſwer, 
3- A farmer is aſked L. 500 down for the benefit of a 19 years 


leaſe, which he is willing to convert into an additional rent; how 
much ought the farmer to be charged for of annum, compound 
intereſt being allowed at 5 per cent“? nfwer, L. 41: 7: 55 


More examples for exerciſe" in the tꝛuo laſt chaplers. 


1. A pays L. 2000 for an annuity of L. 100 to continue 50 years; 
B puts L. 2000 out at intereſt, which he propoſes to manage ſo as 
to have compound intereſt for his money : which of them will a- 
mount to the greateſt ſum, at the end of the 50 years, at the rate 
of 5, per cent. each? Anſwer, B gains L. 2000. | 

2. A owes B L. 1000, which he agrees to pay by an annuity to 
continue 10 years; what muſt he pay per annum as an equivalent 
for L. 1000 due now, compound intereſt being allowed at 4x per 
cent 8 ' Anſwer, L. 126: 7: 63. 


* The Tables here alluded to may be ſren at the end of the work. 
| | | | 


4 

"Pp IA 2 
we, EE Top: 

* . ; * 
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of L. 30% per annum, or the reverſion of the ſame eſtate ever after, 
reckoning compound intereſt at 5 per cent. ? 


3- Which is rhoſt advantageous, a term of 20 years in an eſtate 


Anſwer, The term of 20 years by L. 3919 : 15 : 9. 
4. What annuity would be ſufficient to pay off a debt of 140 
millions in the ſpace of 4o years, at 4 per cent. compound intereſt ? 
| | Anſwer, L. 7073. 276. 


e, 


ANNUITIES FOR EVER, OR FREEHOLD ESTATES. 


bi 


In the annuities for ever, or in fee ſimple, are to be conſidered, 
1, The annuity, or yearly rent; 2. The price, or preſent worth; , 
2. The rate of intereſt : all which fall under one or other of the 
following problems. | | 


PROBLEM I. 
Annuity or rent and rate of intereſt given, to find the price. 


As the rate of L. 1 to L. 1, ſo is the rate to the price. 


EXAMPLES: 
1. The yearly rent of an eſtate is L. 400 ; what is it worth in rea- : | 
dy money, computing intereſt at 5 per cent.? _— 0 
. PC, En 400 --: L. 8000. Anſwer. | 


2. The yearly rent of an eſtate is L. 500; what is the value paid : 
down, at 45 per cent. intereſt? Anſwer, L.11111 : 2: 23 | 


PROBLEM UI. : 


#7 


Price and rate of intereſt given, to find the rent or annuity. 


As L. 1 to its rate, ſo the price to its rent. | 1 
'Fe | Fn - — 
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EXAMPLES, 

1. A gentleman purchaſes an eſtate for L. 8000, and has 5 per 
cent. for his money; what is the yearly rent 


** 80 L. 400 per nb 
| 4. & gentleman purchaſes an eſtate for L. 2000, and 3 5 per 
cent. for his money: what is the yearly rent? Ke, 1 L. 100, 
PROBLEM m 
Price and rent given, to find * rate of intereſt. 
As the price to the rent, ſo is L. 100 to the rate: 
EXAMPLES. 


1. An eſtate of L. 400 a year is purchaſed for L. 8000 ; what 
rate of intereſt has the purchaſer for his money? Arfaver, 5 per cent. 
2. An eſtate of L. 700 per annum was purchaſed for L. 19000; 
what rate of intereſt has the purchaſer for his money ? ; 
N "alan, 3x nearly. 


PROBLEM oY 


The rate of intereſt given, to find at how many years py an 
| eſtate may be SO 


Divide L. 100 by the rate, and the quotient gives the years 


EXAMPLE. 


A . would purchaſe an eſtate to have 4 per cent. for 1 
a money ; how many years purchaſe ſhould he * | 
4 ) 100 | | 


25 Anſwer, 
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PROBLEM V. 


The number of years purchaſe at which an eſtate is bought or fold 
being given, to find the rate of * | 


Divide 100 by. the number of years. 


EXAMPLE. 


A gentleman gives 25 years purchaſe for an eſtate; what intereſt | 
has he for his money ! : 


25) 100 


SECT; OL 
ANNUITIES IN REVERSION. 


PROBLEM I 


The rate of intereſt and ths rent of a freehold eſtate in reverſion 
given, to find the preſent worth of reverſion. 


1. Find the value of the eſtate as if poſſellon were to be immediate. 

2. Find the preſent value of the rent or annuity for all the years 
prior to the commencement. 

3. Subtract the laſt found value from the . and the remain= 
der is the value of the re, | | 


EXAMPLES. 


1. A. has the poſſeſſion of an eſtate of L. 500 per annum, to con- 
tinue 10 years; B. has the reverſion of the ſame eſtate from that 
time for ever; what is the value of the eſtate, what is the value of 
10 years poſſeſſion, and what is the value of the reverſion, reckons 
ing compound intereſt at 5 ah pol 
| EC 2 
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of) 500.00 


L. 10500 value of the eſtate. = 
77217349 X 50 = 3860. 86745 value of the poſſeſſion, 


6139. 1325 5 value a the reverſion, 5 


2. A. has the poſſeſſion of an eſtate of L. 400 per annum to con- 
tinue ſeven years, after which B. has the reverſion for ever; what is 
the value of the eſtate, what is the value of the 7 years poſſeſſion 
and what is the value of the reverſion, reckoning compound intereſt 
at 31 per cent.? | 


80 Value of the eſtate, 1 nn 
Value of 7 years poſſeſſion, TS 16: 45 
Value of the reverſion, ez Is: 


KR SAS NS 


The price oy value of a reverſion, the time prior to the commence- : 


ment, and rate of intereſt given, to find the rent or annuity. 


1. Find the amount of the x price of the reverſion for the year 
prior to the commencement, by Table I. 


2. Find the annuity which that amount will purchaſe for the 
anſwer. 


EXAMPLES. WEST 


1. The reverſion of a freehold eſtate, to commence 10 years 
hence, is bought for L. 6139.1325s5, compound intereſt being rec- 
koned at 5 per _ required the annuity or rent? 

Anſwer, L. 400. 

2. The reverſion of a freehold eſtate, upon which there is an 
annuitant for 8 years, is purchaſed for L. 5000, compound intereſt 
being allowed at 4; per cent.; what is the yearly rent? 

| Ws L. AFI:O; T3* 


; ; 
* * W Nin 
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AxxuiTiEVs Fox LIVEVs. 


Tur value of annuities on lives, as far as probability goes, | is 
determined from obſervations made on the bills of mortality b 

rious writers on political arithmetic. In all calculations this : 

kind, the age of 86 is conſidered as the utmoſt limit of human 


life, and the difference between any given age and 861 is called the 
compieene, 


PROBLEM L 
To find the value of an annuity of L. 1, during the life of a ſingle 
- 85 perſon of any given age. 


1. Subtract the given age from 86 for the complement. 

2. Find the value of L. 1 annuity to continue during ſaid com- 
plement. 

3. Multiply this value into the amount of L. 1 for 1 year, and 
divide the product by the complement. 
4. Subtract the quotient from 1, and divide the remainder by 
| 4 intereſt of L. 1 for a year, and the quotient will be the value of 
the annuity required, or 2 of years purchaſe it is worth, 


EXAMPLE. 


What is the value of an annuity of 1. 40, for an age of 4⁰ years, 
intereſt at 5 per cent.? 


86 — 4o = 46 complement. 


Value of 46 17. 8800663 per Table IV. 
4 | — 75 


46 ) 18. 74090 13 


Subtract a 
from" Io cn de, 


Intereſt of L. 1 = og ) -59179553 


11.83591 years purchaſe, 


473-43640 
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his Problem | is conſtructed the following Table, ſhewing the 
By this I | 


value of L. 1 a 
per cent. 


Age. z per cent. 


| or 10 
* 11 
7 or 12 


13 


6 or 14 
15 

16 

or 17 

; 18 
0 

4 or 20 
21 


4xpercent. 


14.19 


3 percent. per cent. 
3 16.88 15.67 
e 45 . 16.79 || 15:59 
. 18.05 16.64 15.51 
w—_ I 94 16.6 15.53 
3 17.02 16.5 15.35 
. Pages [6.41 15.27 
WE. gs 16.31 | 15.19 
% 4h 7 6 16.21 15.1 
546 nh 16.1 15.01 
18.70 17.33 | F 
17.21 I 5.99 | 
18.61 7 Ys 1b 14.83 
18.46 45 9 A pj 
„ * | 1785 2. 
os | 14.54 
16.69 15.55 
17.99 2 3 14.44 
17.83 _ 4 oe 2. 
WTO: 16.28 1 15.19 14-23 
1225 16.13 15. 4 14.12 | 
2 1 98 14.94 14.02 
6 * 14.81 I 3-90 
2 12.68 14.68 | 13.79 
| 5 3 14.54 13.67 
16.62 x. we es 
HO 4 14.27 13.43 
16.25 ts 1 13.2 
16.06 5p —_ _ 
= | W 13.82 I 3.04 
. ty 2 13.67 12.9 
15.46 3 _— rug 
| 129 By 13.36 12.63 
2 ” g 13-20 12.48 
14.84 | 13:9 . 
13-02 | 
es 1 12-85 ⁴ 12.18 
1419 | 134 | 1268 | 1202 


nole li | - 45, and 
nnuity for a ſingle life, at 3, 32, 4, 895 5 


5 per cent, 


— ergo 


14.6 
14.53 
14-47 
14.41 
14.34 
14.27 
14.2 

14.12 


14.0 


27 
13.89 


13.81 


13.72 


13.04. - 
13.55 


13.46 
* 
13.28 
13.18 
13. og 
12.99 


12.88 


12.78 
12.67 
12.50 


12.33 


„ 


12. 9 
11.96 


11.83 
1 


11.57 
11.43 


13.96 
13-73 


13-49 


13-25 
13.01 
12.76 


"24-81 
12.26 


I 2-0 


11.73 
I 1-46 


$348 


10. 9 
10.61 


ARITHMETIC. 


3 per cent [3xpercent.'4 


— — renee 


2.28 


per cent. q: percent 

13.2 12.5 11.87 
12.99 12.32 [11.7 

12.78 12.132 11.54 
12.56 11.94 11.37 
12.36 11.74 11.19 

12.14 11.54 11. 0 

31:92 114 10.82 
11.69 11.13 10.64 
11.45 10. 92 10. 44 
11.2 ̃ ³ 1007: 10. 
10.95 10.47 | 10.04 
I0.69 10.24 9.82 
10.44 10.01 9-61 
10. 18 9.77 9.39 
9.91 9.52 9-16 
9-94 9-27 8.93 
9.36 9.01 8.69 
9.08 8.75 8.44 
8.79 8.48 8.19 
8.49 8.2 7-94 
8.19 7-92. 7.07 

7-88 | 7-63 1-39 
7.56 7.33 7:34 
7.24 7.02 6.83 
6.91 6.75 6.54 
6.57 6.39 6.23 
6.22 6.06 5.92 
5˙87 ä $+59 
5.51 5.38 5.26 
5.14 5.02. 4-92 
4-77 4-66 4-57 
4.38 4-29 4.22 
3-98 3-91 3-84 
3*37 . 3-52 3-47 
| 4-16 3.11 3.07 
1 2•7 2.67 
\ $31 | 2.26 
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An 3 will be the beſt inuſtrati ion of the Table. 


1. A gentleman, 47 years of age, wants to 3 an annuity 


of L. 100, what ready money ought 10 to 0 Pays reckoning intereſt | 
at 5 per cent. 2 ; 


By the Table he muſt pay 10.84 years purchaſe. | 
Multiply by the annuity 100 


L. 1084 Anſwer. 5 


2. A young 1005 marries a widow of 30 years of a e, with a 
jointure of L. 200 per annum, and propoſes to diſpoſe of the join- 
ture, to enable him to carry on his trade to better purpoſe ; what 
ſum onght he to receive, reckoning intereſt at 44, in licu of the 
mr 3 Anſwer, L. 2758. 

3- A young lady has an exchequer bounty for life of L. 20 per 
annum, but wanting to raiſe a ſum on it to enable her to marry 
with greater advantage, ſhe offers it to ſale ; what ſum ſhould the 
receive at 18 years of age, reckoning intereſt at 4 per cent.? 

Anfaver, I.. 322. 

4. A gentleman obtains a penſion for his ſon of 10 years of ape, 
during life, for L. 150 per annum; what is it worth in ready mo- 
ney, ſuppoling the intereſt of money 3+ per cent. ? 

Anſwer, L. 2740: 10: 0. 


Note, If an annuity for life, together with a l for a term 
of ye; ars, or the reverſion by itſelf, only comes in queſtion, reduce 
the year's purchaſe found in the table to years certain per 'Table IV. 
and to the years certain add the years in reverſion, and the preſent 
worth correſponding to the ſum of the years in Table IV. will be 
the value of the life and reverſion ; from which, if the value of the 
life be taken, the value of the reverſion will remain. 


3. What is the preſent value of an eſtate of L. 80 per annum, 
together with a reverſion of 20 ycars after the demiſe of the pre- 
ſent poſſeſſor, aged 40 years; and what is the ſeparate value of the | 
ens. intereſt at $ pE cent, ? 


By the Table, the value of the life = 11. 38, which, per Table 
IV. is oppoſite 18 years neareſt; 18 + 20 = 38, and the value 
of L. 1 annuity, for 38 years, at 5 per cent. = 16.8678926 
which multiplied into nts = 1349-4314 for the value of the life in 
reverſion. | 
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2dly, From 16.8678926 
Take 11.6895869 


Value of L. 1 reverſion 5.1783057 
. | | „ 80 


5: 


Value of L. 80 reverſion 414-2644560 5 


Mute, If the value of a reverſion in fee ſimple, or for ever, after 
the life of a given age, be required, from the value of the fee ſim- 


ple ſubtract the value of the life in poſſeſſion, and the remainder 
vill be the value of the reverſion. | 


6. An annuitant of 60 years of age liferents an eſtate of L. 500 
per annum; what is the reverſion in fee ſimple worth to the heir, 
intereſt being reckoned at 5 per cent.? I. 


Value of L. 1 in fee £4 20 
. Value of the life per Table 8.39 


Value of L. I in reverſion 11.61 
7 Multiply by «„ %»„„ 2? 500 


L. 5800 ' Anſwer, 


PROBLEM 1, 


t lo ſind the value of an annuity depending on the joint continuance 


of two lives. 


If the two perſons be of one age, take the value of any one of 
the lives from the Table, and multiply by one year's intereſt of 
I. 1; ſubtract the product from 2, and divide the value formerly 
found by the remainder; the quotient will give the numbep of 
years purchaſe ſought. i "7 


„ TY OO 


Ft 
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EXAMPLES. 
1. An annuity of L. 400 depends on the joint lives of two per. 


ſons, aged 30 years each, either of which failing, the annuity to 
ceaſe; what is the value, reckoning intereſt at 4 per cent.? 


One life of 30 years per Table = 14.68 


Rate of intereſt —& 04 
Deduce 5872 
From . 


1.4128 ) 14-68 


10. 29 
_ 
—— —ũ— 


Aunſtver, L. 4156 


2. An annuity of L. goo depends on the joint continuance of 
two lives, each going 40; what is the value of the annuity, inte- 
reſt being reckoned at 4+ per cent. ? Anſiuer, L. 4338. 


CASE H. 


If the ages are different, multiply the value of the one life into 
the value of the other, as they appear in the Table; multiply the 
product by the intereſt of L. 1 for a year; add the value of the 
two lives, and from their ſum deduce the laſt product; divide the 
firſt product by the remainder for the year's purchaſe required. 


EXAMPLES. 
r. What is the valve of L. 500 annuity for the joint lives of two 


perſons, whereof one is 40 and the other 50 years of age, reckon- 
ing intereſt at 5 per cent. | od 


6 


— 
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By the Table 40 years is worth 11.83 
And 50 ditto is worth 10.35 

| 122.4405 

Rate of intereſt 05 

Take this product | 6.12202 5 


From ſum of the two lives, viz. 22-18 


16.05 7975s) 122-4405 


Year's purchaſe 7.62 


500 


Anſwer, L. 3810 


2. What is the value of L. 300 analy for the joint lives of two 
perſons, the one going 20, and 8 other 30, reckoning intereſt at 
4; per cent.? fe, L 3159: 12:0. 


PROBLEM Ill. 
: To find the value of an annuity upon the longeſt of two lives. 


From the ſum of the values of the ſingle lives, ſubtract the va- 
lue of the j Joint lives, and the remainder will be the value To | 


EXAMPLES. 


1. What! is the value of an annuity of L. 100 upon the longeſt of 
two lives, the one 30 ago the ae 40 2 of age, intereſt at 4 
per cent. 

30 years = 14-68 
40 years = 13.2 


Sum 27 88 

By Prob. II. Caſe IL. value j joint 9 62 
| Valueof L. 1 18.26 

| 100 


0 


Value required, L. 1826 
F-£ 4 -: | 
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2 What is the value of an annuity of L. 1 50, upon the longeſt 

of two lives, the one 20 and the other 50 years of age, intereſt at 
41 per cent. ? Anſwer, L. 2529 : 12: . 


PROBLEM lv. 
| To find the value of the next preſentation to a living. 


From the value of the ſucceſſor's life, deduce the joint value of 
his and the incumbent's life, and the remainder will be the year's 
Purchaſe, which, multiplied into the annuity, gives the anſwer. 


: EXAMPLES. 


1. A. enjoys a living of L. 300 a ear, and B. would purchaſe it 
for his life after A.'s death; what ſhould he pay for it, reckoning 
intereſt at 5 per cent. and allowing B. to be 25 years of age, and A, 


Go? | 
| B.'s life = 13.46 
A.'s life = 6.97 
Difference 6.49 year's purchaſe. 
OY 300 | 


L. 1947 value of next preſentation. 


2. A. enjoys a living of L. 230 per annum, and is aged 70; B. 
would purchaſe the ſurvivancy, who is only aged 20; how much 
ſhould he pay for it, intereſt at 41 per cent.? _ 

I : Anſwer, L. 2049 : 6: o. 


PROBLEM V. 


Jo find the value of a reverſion for ever after two ſucceſſive lives. 


Find the value of the longeſt of two lives, which being ſubtracted 
from the value of the perpetuity, the remainder will be the number 
of years purchaſe. Ss 
EXAMPLES. 


1. A, aged 5O years, has an eſtate of L. 200 a year, upon which 
B. aged 30, has a liferent after A,'s death; upon account of incum- 


. 
9 


8 
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prances the eſtate muſt be ſold; what may it bring, reckoning the 


burden of theſe annuities at 4 per cent. intereſt ? 


A.'s life 50 = 11 34 
B. 's life 30 = 14.68 


Sum 26.0212 3 
value of their Joint lives 8.60 f reckoned at L. 1. 
— | NT : 


Value of the longeſt life 17.42 
Value of the ſubjeft 25.00 


7.58 "year's . of the reverſion. . 
200 


L. 1516 Anſwer. 


2. A. aged 60, has an eſtate of L. 300 a year, and marries a young 


vife of 18, whom he alſo infefts in liferent. Two years ago, by bad 


economy, he was obliged to ſell the ſubject, with the burden of his 


| wife's liferent and his own; how much ſhould it have been valued 


at, allowing intereſt at 5 per cent.. Ns L. 2940 : 18: o. 


PROBLEM VI. 


To ind the value of an annuity during the joint continuance of 
three lives, one of which failing, the annuity to ceaſe. 


1 . Multiply their ſingle values continually, and the laſt rode 
by the intereſt of L. 1 for a year. 


2. Double this product, and ſubtract it from the fain of the fo 


veral products of the lives taken two and two. 


3. By the laſt remainder divide the continued product of the 


three lives, and the quotient will be the number of yours Pn 


EXAMPLES. 


1. A. is 18 years of age, B. 34, and C. 56; what is the value of 
their joint lives, reckoning intereſt at 4 per cent, ? 


"BR 2” 14-12 | The continued product =, 22736 
C. = 10,01 | | 04 
91.024 

2 


Product firſt 182.048 


— 
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Product of A, and B. FLO 


= 227-33 
A. and C. = 161.16 
B. and C = 141.34 


Sum 5 29.83 
Deduce 182.048 


347.782 Product ſecond. 


Laſtly, 22756 


347782 


2, A. is 20 years of age, B. 40, and C. 60; they enjoy an annu- 
ity, to ccaſe with the firſt that dies, of L. 500 per annum; what is 
the value of that annuity, reckoning intereſt at 5 per cent. ? 
5 Anſwer, L. 28 50 nearly. | 


"PROBLEM vil. 
To find the value of an annuity upon the longeſt of three lives. 


From the ſum of the values of three ſingle lives ſeparately from 
the Table, ſubtract alſo the ſam of all the joint lives found per, Pro- 
blem VL and that tum will be the number of years purchaſe ſought 


EXAMPLES. 


1. A. is 18 years of age, B. 34, and C. 56; what is the value of 
the longeſt of theſe three lives, intereſt at 4 per cent.? 
” Oh . FO £1 
3. 1442 
C. 7; 1601 


. Sum of the ſingle lives 40. 23 
Sum of the joint lives 26.6 
3 Remainder 13.63 
Value of their joint lives 6.54 per Problem VI. 


Value of the longeſt of three lives 20. 17 in years purchaſe. 
3 10%ę 
A. and C. 8.19 per Problem II. 
B. and C. — 7.65 | ; | 


26.6 
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2. A. is 20 years of age, B. 30, and C. 60 ; and they enjoy an 
annuity, to ceaſe with the longeſt liver of the. three; what is the 
ralue of L. 500 annuity, at 5 per cent. intereſt, upon theſe condi- 
tons? Anſwer, L. 8805. | 


The foregoing nid are ſufficient for all the uſeful purpoſes 
that occur in the buſineſs of buying and ſelling annuities ;, where- 
fore, to conclude the ſubject, for the ſatisfaction of dealers in this 
way, we have ſubjoined a Table, ſhewing the number of years poſ- 
ſeſiion that will reimburſe an annuitant of the purchaſe- money at 

| the ſeveral rates per cent. at which it may have been purchaſed. 


F 


Us 
s Wh TanLE, exhibiting the number of years poſſeſſion that will reim- 
| dase a purchater. 
2 3 p. cent. 3 p. cent. 4 p- cent. 4 * p. cent. 5 p- cent. 
> 8. Vrs. days. Vrs. days. Vrs. days. Vrs. days. —— 
- 5 182 5 216 8 5 289 5 327 
. EE > - 6 79 6 122 6 168 6 216 
4 ” 6 261 6 311 6 364 7-58. 7 143 
t 6 7 324 7 184 2 247 7374 8 20 
T 137 | 8 217 | 8 303 
. 7x] $8 227 | $8 311 | 9 34 | 9429 | ge 
f —Y 9 104 9 200 9 304 | 10 51 16 172 
826 93510 9710 217 (10 348 11 125 
9 10 236 | ! 8 11 200 | 
9: |. 11 128 | 11. 274 12 69. 12 % Ms 
6 24 55 12 191 13 9 8 13 212 | 14 . 75 
10, | 12.292 | 13 115 [13 324 | 14 94 vis 94 
it | 13 200 | 14 48 | 14 286 15 190 16 134. 
111 14 115 | 14 354 156 259 | 16 203 17 195 
12 | 15 36 | 15 305 | 16 246 | 17 234 [18 285 
124] 15 329 | 16 265-.| 17 246 | mx 
13 |} 16 204 |} 17 235 7 15 201 19 358 | 21 189 
13117 206 | 18 216 19.202 | 21 00 121 6 
14 | 18 156 | 16 209 20 340 | 22 215 | 24 247 
14; | 19 115 | 20 245 | 22 43 | 24 $5 | 26 168 
15 | 20 82 2 234 23 132 | 25.195 8 151 
ls: | 21 59 22 207 24 245 27 60 1 209 
16 | 22 45 | 23 316 | 26 18 | 28 336 [ 32 360 
167] 23 41 | 25 16 | 27 185 | 30 300 | 35 264 
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Explanation and uſe of the foregoing Table. 


The left hand column contains the number of years purchaſe 
paid for the annuity, and the other columns ſhew the yearly po. 
Fefion that will reimburſe the annuitant at all the uſual rates per 


cent. | 


EXAMPLES. 

3 1. \ gentleman purchaſes an annuity for 11 years purchaſe; 

how long muſt he retain it to reimburſe him, intereſt 41 per cent. 

In a line with 11, and under 44, we have 15 years 190 day; 
for anſwer. | | 5 . 


2. An annuity of L. 200 is bought at 124 years purchaſe; how 
long muſt the poſſeſſion be enjoyed to reimburſe the annuitant? 


ComyuTATION or ANNU1T1ES BY LOGARITHMS. 
PROBLEM I. 


Annuity, time, and rate given, to find the amount, at compound 


Multiply the logarithm of the rate + 1 into the time, and to 
the product add the logarithm of the annuity. From the natural 
number repreſented by the ſum ſubtract the annuity, and from the 
logarithm of the remainder ſubtract the logarithm of the rate, and 
the remainder will be the logarithm of the amount required. 


EXAMPLES. 


1. What will an annuity of L. 20 per annum amount to in 40 
years, compound intereſt being allowed at 5 per cent. per annum! 


* 


ale 


EN 2 S 


40 


n? 


e = 0.021189 | 
„ 1 


5 0.847560 | 
20 2 1.301030 . : | 
| 149.8. = 2.148590 
$0 | . 
a at, = 2.082007. 7 


ET — 3 — 


. 9.05 = - 8.698970 


4 Arr, 2416. = | 3 383097 | 
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2. What will L. 100 2 amount to in 20 years, 5 4 


atereſt being allowed at 5 per cent. |; Anſwer, L. 3308 nearly. 


A gentleman purchaſes an eſtate of L. looo a year, and draws 


np per cent. by diſcounting bills with the rents; what _— "OF you 


neat produce of the L. 1000 at the end of 20 ee Dr 2k in , 
een, * 43302. ee; . 16: ad 4; 


1 
F : A 
* e - F Ee nd »# 4 8 * 
S . CR 263 r * „ 5. # 4 
* 2 5 
- a ” ; g / 
« ** 2 - , " . „ 214 ” 8 ESE 13 {4 A #4, 4 5 e Y # 
os © a £7 y - + E Y 3 8 7 ; 13 2 q ; E + 4 " * 5 F 


„ = , * S 
|; , 7 B ; 5 7 3 Ke. ; * * & Xt 9 1. % & 
PROBLEM HI. 


A ** and time wo to find e worth. 


2415 4 


[, Mulciply u the « ene of t 4h "I, 5 r into the given 4 
and from the number repreſented by the product ſubtract 1, and 


multiply the remainder into the annuity for a dividend, to which 


the rate, multiplied into the number Pt to the firſt N 
* de a TEA . 8 I 3 | 11 8 if 


: * > 
"+ 1 91 1 Big 
a * « : d y a 7 1 7 FF 4 924 4 * "4 i 1 98 
F , . Y *.# 41 1 * - 935 1 * — 1 „ * 
IS a 46% " ol 8-4 1 1 * 
n ” - F * 4 — * 44 7 * « 35+ 7 TIS 
. 0 r 


1. What ſam of money will purchaſe L. 40 ana, to continue 
5 year, at 5 per cent. ee intereſt ? 


- E 
j g F 1 2 7 4 * *.4 + #& £4 
” 7 s 
7 * 4 Py | Y 3 1 . 7 „ 746 
E 4 xf - F : ; : : a} 8 2 
P Ld j 1 4 7 — "ff tus 1 & 1 : > boil $I 
* - 
* i . — / e 
* . * * X . 7 0 
| # 7 * 1 ; 5 e i PENS 1 : 
4 2 : + + + r 13 7 
4 
4 
x 
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1.05 = = 0.021199 
85 OS 
7 1 
40 = 1. 60 2060 
63485 ages 

mw 

„ 43-155 e From 

| 327835 
Rate. 05 = . 8.678970 
8.996805 Take : 


n 


cha 414 14 = 2638163 


. Pu 
ready money will purchaſe it, diſcount being ninue 37 eas of 
41 per cent. compound intereſt ? . Anſwer, L. 214: 7:0. 
3. What is the preſent worth of L. 200 annuity, to continue 4 
years, diſcounting compound intereſt at 3 per cent.? 


; Hnſwer, L. 49937 : 15 5,0, ncarly, | 


e 
[4 


1 PROBLEM m. 1 


Preſent worth, time of continuance, and rate of intereſ given, 


1. . Multiply the 9 of hy rate + 1 into che dates and 
the number anſwering to the product — 1 will be a diviſor. , | 
2. Multiply the logarithm of the rate + 1 into the time + 1, 
and from the number correſponding to the product. Subtract the 
number correſponding to the firſt, and multiply the difference by 
the given value for a dividend ; the quotient wil give the 8 
required. 


* 


TY 


EXAMPLES | | e 

1. A 3 has L. 1000, which he propoſl rhy lay out up- 
on an annuity, to continue 20 years; how much will it F, 
compound tereſt being allowed at 5 1 cent.. 
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1. 1.05 = Gn 
x 7 5.07 08 


77 $:423780 = = 126534 | 
+ 0.021189 e 
PR. i 2. 21 ; { | | 5 ; ; ; 
4.002% 0.444909 "247855 N 
. Es > EP. 
3 1320 & 1000 = 133-0000 
| Food a ot = 80.4 


„ . 


2. A. owes B. L. 1000, "which he agrees to pay by an nnn, 
to continue 10 years; what ought he to pay per annum, as an * | 
quivalent for L. 1000 due now, computing intereſt at 4 her « cent.? 

Anſwer, 5 I 126 85 © N 

. 75 - 
45 Note, The o ow 1 thms is ds ſhort _ eaſy; 
but, to obtain perion by logarithms i dents legrrichae 
ander * be cm ach Ene ge! in the common a tables, 


. N 


1 " 5 5 * : 8 7 8 1 
* , 4 * g . 4 — 1 83 * 
4 7 , 
* # / - — * 
1 | * 
1 8 4 2 
- 
* * * 
; g * 
— - 5 IF # * 
% x 
* 
3 # n 4.2 
* - 7 - 4 
- 
4 f a 
4 
oy * ” * T jo * 
4 P P 4 * a5 „ # #423 r Fa e 1 
i " oy 8 4 * 2 * a 1 F $ 443 1 : 1 "IF . 

1 4 ; x . Fl . 42 
8 : 7 5 N 3 &.#% 1 5 F 3 Fe ; . 3 3 2 
n " 1 6 5 > ; 1 I 4 4 » a 3 : oF : he . 

# * ? : 
W - 1 7 5 0 N 1 * 7 I K by N 

f 5 * . £ FL, 1 2 3. 0 A $3 4 F * 
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236 PRACTICAL. Cray, XX, 
FAT RX - 
x POWERS Or NUMBERS, AND THEIR ROOTS. 


Dærixirioxs. 

I. Tas power of any number is a product ariſing by multiplying 
that number by itſelf, the product by the ſame number, this pro- 

duct by the fame number, &c. to any number of multiplications, 


u. The given number is called the firſt power, or root. 


The product of the firſt power by itſelf is the ſecond pon. 
er, or ſquare, he he ne 


The product of the ſecond power by the firſt is the third 
power, or cube. N 1 


The product of che third power by the firſt is the fourth 
power, or biquadrate, &c. | 


III. The natural numbers 1, 2, 3, &c. are ſometimes placed 

over theſe powers, denoting the number of multiplications uſed in 
producing them, or ſhewing what powers they are, and are called 
 endices or exponents, as in the following ſcheme : 


Indices, o, I, 2, 3, 4, 5, 6, 7. Kc. 
Powers, 1, 2, 4, B, 16, 32, 64, 128, &c. 


IV. The raiſing any root or number given to any power required 
is called inuolution, and is performed by multiplying the given root 
into unity continually, as taught above. If the root of any power 
not exceeding the ſeventh power be a ſingle digit, it may be ob- 


tained by inſpection, from the following Table. 
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foe vs. 
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V. The fading the root of a given power is called evolution, or 
extraction of roots. 


VI. The root of the given number, conſidered as 2 power, is a 
number which, being raiſed to the index of that power, will either 


de cqual to the given number, or approach very near to it. 


- | 


— 4 


To extract the Square Root of any Number. 


f + c 
2 
7 * 4 | j # 75 WF. N CE 
s £ 


. Begin at the unit's 3 put a point over it, and alſo over 
every next figure but one, reckoning to the left for integers and to 
the right ſor decimals; and there will be as ma A places in 

the root as there are points over the integers in the given number: 
the points over decimal fractions likewiſe determine the number of 
decimals in the root. The figure under a point, with its left hand 
place, is called a period. 

2. Under the left hand period write the greateſt ſquare contain- 
ed in it, and ſet the root thereof in the quotient; ſubtract the 
ſquare, and to the remainder bring down che next period, as in 
diviſion. 

3. On the left of this remainder write the double of the root, or 
* quotient, for a diviſor ; ſeek how often this may be had in the re- 
mainder, except the right hand place; write what ariſeth both in 
the root, and on the right of the diviſor. 

4. Multiply this increaſed diviſor by the laſt quotient figure; 
ſubtract, and to the remainder bring down the next l double 
the root for a diviſor, and proceed as before. od. 


3 FraRtional places will often ariſe i in 5 root, by annexing 
to the remainders periods of two ciphers each, till there be no re- 
mainders, or till the decimal part of the quotient repeat or cixcu- ; 
als or till you think proper to limit it. | 


; EXAMPLES. 


1. at the fquare of 38. 
38 K 38 = 444 = - ſquare of 38, by involution. 


car. x. — ARITHMETIC. 


2 
* the ſquare root of 14444. 1 4 
Illuftration. F | 
Put a point over the unit's place 4, and 1444 ( 30 8b 0 
alſo over the place of hundreds. Now the 9 by evolution. 
number conſiſts of two periods, and will — 
have two integer places in the root: then 68) 544 
the greateſt ſquare in 14, the left hand * 8 544 
period, is 9, and its root 3; write g un- — 
der the period, and 3 in the root: now 9g 0 


from 14 leaves 35, to which annex the next 
period 44 z the root 3 doubled makes 6, which in 54 is contained 
8 times, annex 8 to the 3 in the quotient, and to the diviſor 6, 
makes the root 38, and the diviſor 68; then 8 times 68 is 544 ; 
and there remaining o on TY it may be CONCLOIEY that 37 
is the true root.” 85 : | 
2. Required the ſquire of 2343? e eee ages 
234.5 X 234.5 = 5499025 = = ſquare number. 
Required the a root of $4990-25 Þ* 


| $4999-25 ) 234- Fo, root. 


Te . 1 24 84 , 
X3 129 | „ . 


— — 


464) 2090 5 . 1 5 
X44 1856 ö = 


468.5 ) 23425 
X.5 23425 


O 


Note I. It is olain that number muſt be a Camare whoſe root may 
be extracted without a remainder ; and ſuch number may be as 
well decimal as integral, as-in the following example. 


3. Required the ſquare root of 50.268 17 


50.2681 ) 7: og = root required. 
49 . ö 2 


A e T4 3 ! | : 1 , * 
LE ES : e# 1 ) 1268 3 5 » 7 i * 5 4 7 4 4 4 3 4 
1409 # * 6 1 5 0 4 3 Z : i N 45 _ » #6, ' . a f x, 
i m* „„ LIEN T1 97 4 4 I 1 ; o 
* 1 I | | 5 | 
4 20. * 0 Aa *% „ . 3 « of 4 4 c 
i, au 


: L $44 © ; ir +4 + 
1 n „„ ww * 11 N * $4 1111. . 
. = 
* h 


0 
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4. Required the ſquare root of 0.00015625 ? 


| 0-00015625.) 0.0125 = root. 
» 1 N | g 


6 
X2 44 


"  _ 


245 ) 1225 
* 5 1225 


IL. The number that is not a 3 or whe root cannot be 
extracted, is ſaid to be ſurd or irrational; but the roots of ſuch 
ſurd numbers may be approximated in decimals as near the truth 


as required, by annexing to the given ſurd ſo many pairs of ann 
as you would have decimal places in the root. 


5. Required the ſquare root of 2 7 * 


 2.0000000000 ( 1.41421 =- root, 


24) 100 
X4 96 


281 ) 400 

RN 1-281 
2824) 11900 

X4 11296 


26282 ) 60400 
X2 $56564 


282841, ) 383600 : 
| X1 282841 


100% 
Hence it appears the ſquare root of 2 18 1. «41421 true to five 
places of decimals; if a greater degree of accuracy be required, 
more places may be obtained by dividing the remainder 100759 in 


the common way by the diviſor 28284, omitting the firſt Bgure 15 
thus: 


"= $ 


1 
* 
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: kane 88 190759 F 
i 84852 | 1 | | 
159070 
142420 


| 1705c00-- - BOT au 


* 


67960 e FOOT IN AR 

„ 86568 . 

1 FS 6 — 5 A * 5 ne 

11292 [ 

Mee the bees root of 2 {till approximates nearer 1 41 42 13562. 


III. To gad che NET root of any number made up of integers 
and decimals, or of decimals alone, | 


„ * oe: 


Make the decimal places complete periods of two 8 each, 
if not ſo given, by annexing a cipher, or ciphers, to the right 
hand. 'Then ne in the PO as . directed, thus: 


| 


6. Required the 9 root of 2 2345 


To be placed thus: 23730758 56 ( 15. 30 3= = root, 
= 7 ; Rb cs 5 


— — 


* 


„ 
„ 


Dre 


„ > 4 Ar 23 100 
303) 950 
X3 909 


Me 3961 ) 4100. 20 2. 
* 1 3061 


noe}. 
30623 ) 103900 | 
Xx3 91 869 


Pb 


f 8 


5. Required the ſquare root. o 001 5 


2 L 3 * 


To be placed thus: .00 ane 6 03 16, ec. = root, 


- 


- 


242 , NA UTC cuir. x 


IV. The proof of all theſe operations is, hy multiplying the root 
into itſelf, and taking in the remainder, if. any, the product will 


be ever equal to the ſquare, or number given, whoſe root is requi- 
red. 


v. When the ſquare root of a een is required. | 


| Rule, Inſtead of annexing periods of n annex periods of 
| the ä thus : | 


8. Required the ſquare root of the repetend .1. 
Placed thus: .11,11,11, & c. ( 333 | 


| TY ; 63) 211 
9 


663) 2211 
6663 ) 22211 „„ 
* 3 19989 CC 
66663) 22221 
3 9989 


22203 - 


LE 


9. Required the ſquare root of the rand 4. 
* -6666, & c. = root. 


VI. When the ſquare root of; 2 circulate i is . 


Rule, Annex to the a periods of the enn b Woe 
and proceed as in the above re. | 


10. Required the 3 root of the cireulat I 38 8; ; * 
which is the ſame thing, of 13,8.51? | 


_ Placed thats: 1.3 3.8.5 1,85, 16, 51, &ce. 
Anſwer, 11.769389 root, 45 


10 
ORs 


4 5 | > | 
, Cay. XX. ARITHMETIC.” - ada 
. VII. To extract the ſquare root of any vulgar Haden. | 

Rule, Extract the root of the numerator and denominator, for 


4 the fractional root. 


Thus the ſquare root of 25 25 ig s ; for 5 is the root for 25, and 6 
the root of om the proof Is, Wy 4 X + = 34. 80 that the 


ſquare root of 144 is 4, or 3; and ſo you proceed for any other. 


Note, As vulgar fractions are ſeldom commenſurable, the beſt 
and moſt elegant way is to convert the vulgar into a decimal frac. 
tion, and extract the root in decimals, as above taught. 


We have, by a variety of examples, explained the method * 
extracting the ſquare root of b vulgar and decimal; to 
which we ſhall ſubjoin ſome examples nne the uſe of this 
operation, in the various affairs of life. 


11. A gentleman has three fields, one of which i is 7,7 5 links by 
6,47 links, another. of 12,87 links by by 9,85 links, and another 
14,33 links by 11,87 links, which he wants to exchange for one 
park or field that lies convenient for him; required the ſide of that 
field of equal content? Anſwer, 18. 789 links, 


12. A maltſter has a kiln, whoſe diameter is 14,7 . which is 
too little by three fourths for his buſineſs; required the diameter 
of a kiln to anſwer his purpoſe? = Anſar, 19.44 feet. 


Note, The areas of circles are to one another as the ſquares of 
their diameters z therefore ſquare the diameter, add to it the parts 
deficient, extract the ſquare root of the laſt ſum, which will be the 
anſwer. If leſs be required, ſubtract the — and the _ 
root of the remainder is the anſwer, _ 


13. Suppoſe the length of a horſe's tether is 47% e which al- 
lows him to eat 172.88 ſquare yards of graſs; what additional 
ſquare yards of graſs would he have liberty to eat by lengthening 
his tether 124 feet? ' Anſwer, 254.9 ſquare yards. J 


14, If a pipe, hol diameter is 1.6 inches, fill a ' elftern in 
four hours, in what time will a pipe, whoſe diameter is 3.2 rank 
fill the ſame? Auf, 1 hour. 


15. There is a wall of a fortification 245.5 feet high, at the * 


tom of which there is a moat or ditch 187.91 feet broad: required 
the length of a ſcaling ladder that will reach from the fartheſt ſide 
of the moat to the embattlements ? Anſaver, 309 16 feet. : 


Hk2 
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N. B. The ſquare of the hypothenuſe, or longeſt fide o a right 
22 is equal t to che ſum of the ee of thy other 

two ſides. 


16. Three towns, A., B. 1 and C. ., are ſo "AY FAG B. les 


80 miles ſouth of A., ind: C. 60 miles weſt of A.; bat is the dif- 


tance between Þ, and F 100 miles. 


17. To ſind the radius or ſemidiameter of the ſenſible or viſble 
horizon; that is, how far a man can ſee by looking around him on 
the ſurface of the carth or ſea, or how far any height can be ſeen. 

\, Suppoſe a man on the top of a mountain that is 4 miles high, 
including the height a the ſpectators eye; required the limits of 
his viſible horizon? Anfaver, 178.45 792 miles. 2 


VN. B. The earth's diameter, from the lateſt experiments, is 
42078016 Engliſh feet; NL. its ſemidiameter is 
21039008 Engliſh feet. 


18. A ladder 40 beet long may 1 0 1 that, upon one ſide 

of the ſtreet, it will reach a window 33 fe Fr et from the ground; and, 

without moving it at the bottom, it will reach another window on 

the other ſide, 21 feet high: what is the breadth of che ſtreet ? 
ure, 56.6 feet. 


Ta 


To extract the Cube Root of any Number. 
85 n VU L E 8. 


1. Over the unit's place of the given number put a point, 101 

alſo over every third figure from the unit's place, to the left for in- 

tcgers, and to the right for decimal fractions; and the root will 
have as many integer places as there are points or periods of the 
intcgral part of the given number. 

II. Under the left hand period write the greateſt cube it con- 

tains, and ſet the root in the quotient ; ſubtract the cube from the 

period, and to the remainder annex the remaining periods; 5 which 
you may call the reſolvend. | 

HI. Jo the quotient annex as many ciphers as there were pe- 
riods remaining: call this the root. 

IV. Divide the refolvend by the root, add the quotient to thrice 
the ſquare of the root, let the ſum be a diviſor to the reſolvend, 
and the quotient figures annexed to the right of the firſt root, with- 

q out the 2 will be the 9 root {ought, Z | 


7 


GY AAA rie 


t V. If the ſecond figure of the root be 1, or o, then generally 3 
or 4 figures of the root will be obtained at the firſt operation: but 
if the ſecond figure exceed 2, it will be beſt to find only two places 
at fret EN A POO ines ISL SOOT 2 powers ns 
VI To renew the operation: Subtract the cube of the figure 
ſound in the root from the given number; then form a divition, 
and divide as directed in the 4th precept ; and this will give the 
root true to 5 or 6 places; for each operation commonly triples 
the ſigures found in the laſt root, zz.. mw 


2 WP 


ſ 


2 SHAMELESS 


1. Required the cube of 214 ? 
7 * 214 * 214=9800344 =cube or ſolid content. 


| Nite, The ſolid content of any body, which is called its cube, is 
the product arifing from the multiplying its length by its breadth, - 
and that by its thickneſs, When the ſolid content is given, to 
find the length of its ſide every way, is called the -extra#ton of the 
rut, and is to be performed by the above precepts. Thus: 


Required the cube root of 9800344 ? 5 = fs | 


TTW e os 
2 Xx 2 Xx 22 8 „ | 


. 


2.00 ) 18003, 44 Reſolvend. 


d9 oo = Quotient. : _ 
126000 = Thrice the ſquare of the root. | AY 


129001 ) 1800344 ( 14 1 „ 15 » 
£2000. *:...*.:- F | 25 . 
51 
51600 


The root is 214 
a 8 Muftration. 


Put a point over the unit's place 4, another over the place of 
thouſands, and another over that of millions ; or, in general, over 
every third figure, denoting the three dimenſions of the cube; and 
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becauſe there are three points, there will be three places'in the 
root. Under the left hand period 9, write 8, the greateſt cube 
therein, and its root 2 write in the quotient ; then ſubtracting, 


the reſolvend is 1800344: Now, becauſe there are two periods re. 


maining, therefore two ciphers annexed to the root 2 make it 200; 
by which dividing the reſolvend, the quotient is goo ; alſo the 
ſquare of 200 is 40000, the triple thereof 1 20000 being added to 
go01, makes 129001 for a diviſor, by which dividing 1800344, 
the quotient is 14 nearly, and is taken as 14, becauſe it is much 


\ nearer than 13; now 14 being annexed to the former root 2, make 


214, the root ſought. 


2. Required the cube root of 114604290.028 ? 


114604290.028 (4 48 
64 Ft 48 
4,00) 50604290 384 
gs | 192 
I 265 10 | —dää— 
480000 | ; 2 $304 
— EG ep 48 
6065 10) 506042960 eg r 
— — — 18432 
9216 
110592 


Here 480 is taken for the root at the firſt operation: 
Then 114604290. 028 (48 | | 
110592 | oa 
—ͤ— — The work of the diviſion is ſup- 
480) 4012290 | poſed to be done on a ſpare 
piece of paper. 5 


Quotient = 8358.9 CS | 
691200 = triple the ſquare of 580, viz 


* 


230400 X 3. 
Diviſor 69955 8.9) 4012290. 028 ( 5736 
. „ +> $90977008 ” 
To 480 the firſt root 5144955 
%% 4896912 
Sum 485.736 h 248043 
ont, 209867 


38176 


he. 38 - 


Car: RX ARITHMETIC. 
Here, inſtead of bringi ing down the figures of the Aividerid to 


the remainder, the diviſor is leflened each time, by pointing off a 


place on the right; but regard is to be had to the 1 which 
will ariſc from the places thus omitted. | 


3. Required the cube root of 28; 5 


To be placed and pointed chus: 
27 28. 750000 ( 3-96 = root. 
549 27 | 
; 4 — 
— | 1750000. = 1 
Piviſor 275436 X 61652616 = product. 
97384 = remainder, 


| To prove the operations in this rule: cube the root A: * . 
to the p add the remainder, if any, the dum will be equal to 


the cube whoſe root is required. Thus, 


3.06 * 3-06 * 3-00 + 97384 = 28.7508." 


4. Required the cube root of ooo 5613 5. 


000495613 0 078 = = root. 


14700 343 
46809 — 1 (he's 
[Og v4... 14204%, = refolnend. | 
Diviſor 16444 X8 = = 131552 = ' produdt. 
= remainder. 


11061 


OBSERVATION. 


If the cube root of a vulgar 40 is required, find the cube 
root of the given numerator for a new numerator, and the cube 
root of the given denominator for a new denominator. Thus the 


cube root of r is 4, and the cube root of £75 
cube root 0f, 2 , EO 


But if the root of 4 the numerator or denominator cannot 
be extracted without a remainder, reduce the vulgar fraction to a 


Kein and then extract the ny as in n. 4 


is + or 75 and the 
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The extyaftion of the cube root is of great uſe in ſolving quel. 
tions and problems in the practical parts of the mathematics. We 
ſhall ſubjoin a few examples, and ln the EI of them to 
the genius of the reader. ; 


f 


EXAMPLES. 


I. Suppoſe a bullet of 3 inches diameter weigh 72 W. ; What 
will a bullet weigh whoſe n is 4 inches FE 
Anſaver, 1705 W. hs 
N. B. Like ſolids are in the wiplicate 5 arppchtton of their like 
ſides; that is, the ſolid contents of ſimilar figures are to ont 
another as the cubes of their ſimilar ſides, or diameters. 


2. There is a e veſſel „ ſide is 12 TR IT: 3 required 
the ſide of a veſſel that will hold three times as s much? 
MOD Alber, 17. —_ 1 | 


$/3 755 of 4 30 1411 oy i . a 79 


”_ 


3. There is a ciſtern whoſe "LIP; is 56 ichen breadth 45 inch 
es, and depth, 24.3 required the dimenſions of another. ciſtern that 
will contain five times as much ? 5 
Inches. | - „ 
- Length 95.6. N 
ow Breadth 71.7. 
0 e 41. 


4. There is a granary whoſe dlttientivits are > 2s löw, VIZ. length 
55 dh 4, and depth 3 feet, which ſuppoſe holds 10 bolls bar- 
ley : required the 0 of a ſimilar granary re rg 125 bols 
L the ſame _— hs | 


325 = 12:5, the ratio of the 8 granary to the other, 


#4: | | Feet. 
| Length. LIT. 
alen, Breadth 9.4. 
| er. 6.9. 


Admit the length of a "hip s keel is 15 95 beet, as wall 

of the midſhip beam 29.58 feet, and the depth of her hold 14.877 

feet, and the burden of this ſhip to be 360 tons: required the di- 

menſions of another ſhip of the ſame mould that ſhall carry only 
72. ons np Anſwer, Keel $597) breadth 40 3, 10 8. Tr 
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6. There te three boxes, the content of one is 10000 ſolid or 
cubical inches, of another 16656, and of the third 20000: requi- 
red the ſide of a cubical box that ſhall contain as much as all the 
three ? Anſwer, 36.25. 


S&S WW * Bo 


+ Rovalnd the ſide of a . veſſel that will contain 80 wine 
0 Anſwer, 21.885 inches. | 


N. B. 231 inches in 2 wine gallon, 


To extract the Biquadrate Root, 
«x vLE 


Extract the ſquare r root of the given number; the Gs root of 
which extract again, and the laſt of theſe roots is the root ſought. 


EXAMPLES. 
l. Required che biquadrate root of 5308416 ? 


5308416 ) 2304 (48 root. 


= 0 

h EE | i 15 f 
1 34 ) 130 88) 704 

2 704 

4604) 18416 © 
18146 
| : | 
" Required the biquadrate root of PW 54081 >” 

| Pr, 503. wo | 
th | - 
77 It will not be improper here to give the nd of extracting 


li- the ſquare and cube —— or more properly * extraction of roots 
ly in general. 


Ii 


; PR @@C/T TCAL: o Or xt 
| . 8 ; | | - * Dt 
Tux RATIONALE OF BXTRACTING Roors. 


I. Of the Square Noot. 


Wurx a number is given, whoſe ſquare root is to be extracted, 
the ſirſt thing to be done is to point it; that is, to place a point 
over the firſt figure, and over every other figure afterwards ; which 
points reſolve the number into periods of two figures each, unleſ; 
the number of figures be odd, for then the laſt period can have 
but one figure ; the reaſon of which is, that the ſquare of each of 
the nine digits will produce but two places of figures; and 10is 
the firſt number whoſe ſquare will produce three places of figures; 
and 100 is the firſt that will produce five places, when ſquared ; 
and ſo on. Therefore the points denote the number of l1gures i in 


the root. Thus in 64 there is but one ſigure i in the root 3 in 144, 


there are two; in 9 98 56, there are three; in 1002001, there are 
four ſignres in the foot; arid fo for any other number. 

In order to ſhew the reaſbl of the rules, we muſt have recourſe 
to algebra, in which a letter, as a, is put to repreſent any number 
at pleaſure; and aa denotes the ſquare of a, and aaa its cube; uy 
denotes a product, and 200 denotes a double product; and the be- 
tor into Which any letter is multiplied is called the co-efficient. 

Now, ſince there are always ſo many places of figures in the root 
as there arc points, or parcels, in the given number, the figures of 
each place may be repreſented by letters, a, b, & &c, Thus if 
there be but one period, as 64, there will be but one figure, Vi. 


8=2, and fo 64 =a* only; but in a number of two periods, as 144, 
there will be two figures in the root, Viz. 12 =10+2=a+6, A 


number of three places, as 99856, will have a root of three places 
of ſigures, viz. 316=300+10+6=aÞ+b+tc; that is, 4 = 00, 
b=1o, and c=6; and. thus you may proceed | for any larger num- 


ber of places. 


Again, ſince 144=a+0=0" + 20b +b* =a* +2a+bXb=100+ 
44; therefore a* = 100, and 2a+b=44, conſequently a= 10, and 
21=20; and ſince 20a+bXb= 44, it plainly ſhews that 20)44(2=, 
becauſe 20+2X2=44; therefore the work. in 1ymbols and in 
| numbers will ſtand as below. | 


ä . 


„ | 7 


20+2 144 12 = root | 2a + ) 206 +6 | 
X2 44 | 2abX 2ab+06* 
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OBSERVATION. 


When the propoſed number has three perloils,; as 99856, — 
there will be three places in the root, a+b+c; and therefore 
=a+b+c* =a* +2ab+6* +2ac+ 2be+e* =99856 z\ here then a 

| =9goooo, and a=300, and '2a=600; conſequently 98 56 = 2ab+ 
* + 2ac+ 2bc+c* ;- therefore 600)9856( 10 ; and now 2a+bX6b 
=610X10=6100; therefore 0856—6160=3756=2ac+2he+6* ; 
| =2a+25+c Nen therefore CL) I SOLELY and fo 
626 XK 623756. See the operation below.” 


WS a TY _ 


99856 (300 = @ 
9000 . 
10 26 
92853 
600 + Io 6100 
Xx 10 — 355 
520 + 6) 3756 1.4 Wee: ! 


X 6 2756 5 ü 
5 36 So BEES 


8 


In the above operation, the ciphers being every where omitted, 
the work will be contracted, and appear in the common form, ſince 
then we take down but one period at each diviſion ; for we muſt 
always make as many diviſions as. there are places of figures i in che 
root, and we can get no more 1 one at a dne | 


2 ( 516 
9 


61 ) 98 
=1T 61 
626) 3756 
X 6 3756 


— 


w 


OBSERVATION. 


By this analytic proceſs, the reaſon of extrafting the root of * 
number, we preſume, is very evident. 
I 1 2 


0 
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I. of « the Cube Rot. 


In extracting the 1 root, che given awe is reſolved into 
periods of three figures, by the points placed over the firſt, fourth, 
&c. becauſe the cube of the greateſt digit produces but three places 


of figures, or 10 is the firſt number whoſe cube makes four places; 


and 100 cubed makes ſeven places, and ſo on; therefore over the 

firſt, fourth, ſeventh, tenth, &c. figures, we Place a point, to lee 
how many places or figures the root will conſiſt of. 

The rationale for extracting the cube is ſimilar to that for ex. 


tracting the ſquare root. Thus, let the cube number 1728 be pro- 
poſed; there are two points; the root, therefore, will have two 
places or points, viz. a ＋ , whoſe cube is a + 3a*b+ 3ab* ＋ 
1728=1000+728. Here it is evident a oo, and ſo 4 = 10. 
Alſo 3a*b+ 3ab* +b*' g= 5s, and 34 Soo; therefore 300) 2802 
=b, whence we ſhall have 334 b Goo, 305 =120, and 3 ; 
conſequently 34*b+3ab* +6 =600+ 120+8=728, the next re- 
mainder : therefore the cube root is a+b=10+2=12. | 


2. Let the number 13824 be the cube whoſe root is required. 
a" + 3a* +3ab* +6 =13000+824; and it appears evident, from 


the table of powers, that the next cube number leſs than 13000 is 


8000, the root of which is 20 ga; therefore a* = 8000, which, 
ſubtracted from the given number, leaves 5824 =3a*b-+ 3ab* a 
Now, 3a* =1200)5824(4=6b; therefore we have 


3} = 4800 
gJab* = 960 
„ 64 


5824 = 3a*b þ 3ab* + 535. 


And conſequently the cube root is a+b=20+4=24. From all 


which it is evident, the common rule, given for extracting the 
cube root, is nothing more than the above analytical proceſs in 
words. By the ſame proceſs may the rationale for pena the 
roots of higher powers be demonſtrated. 


25 extract the Reot f the Fi Fig Power or 38982 
P RE CE P T 5 


1. Let the . number be. divided into periods of five figures, 
then find the 3 root of the left hand period, . the Hgure - 


„ „ wry 
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ſo found in the quotient, ſubtract its fifth power, and to the re- 
mainder annex the next period for a reſolvend. 


2. Let a+6 repreſent the root, and then the ſurſolid, or fifth 
wer, Will be aaaaa+ 5aaaab + Ioaaabb + loaabbb + gabbbb + bbbbb. 
3 aaaaa being already ſubtracted, there remains the other five 
parts to find ö, divide by its quotient, viz. by 5aaga++ ton,; 
loaabb ＋ bbbb : that is, try how often gqaaaa is contained in the re- 
ſolvend; and, by the help of the quotient figure, make up the 
| other four parts of the diviſor, | | 


EXAMPLE. 
Required the fifth power, or the ſurſolid root of 33554432? 5 


| 33554432 ( 32 = root. 


243 

) 9254432 
405000 = Saaaa 

54200 = 1oaanb 

3600 = 1oaabb 

1200 = gabbb 

:>16 = M << 

Diviſor 4627216 * 2 = 9254432 product. 


2 


* 


: To tract the Rot of the Sixth Prver, or Cube ſquared. 
PRECEPT. 


Extract the ſquare root of the given number, and then extract 
the cube of that root, the laſt is the root ſought. The ſame an- 
ſwer may be. obtained, by firſt extracting the cube root, and then 
the ſquare root of that root. „ 5 


EXAMPLE. 
- Required the ſixth power of 191102976 ? 
Dt | 5 


254 PRACTICAL. 


Fe 5,471 191 — ( 3824 = : ſquare root. 


_— 


3824 ( 24 = cube root. 


80 that 24 is the 8 or root of 191102976. 


To extract the Root of the Seventh Power. 


PHECEFT 


Char. XX 


Let a expreſs the root, nd the ſeventh power will be aaa 


+ 7aaaaaal: + 21nagaabb + 3 5aaaabbb + 35aaabbbb + 21aabbbbb + 
SabbBBBL + bbbbbbb, by the aid of which 128 as in extracting 


the root of the fifth power. 


EXAMPLE. 


Required the 7th e or root of 340483 5447 2 


3404825447 ( 23 = root. 


128 
2124825447 
448000000 . = Jaaaaaa Z 
201000000 = 21gaanaab 
$0400000 = 35aaaabb 
756000 = Jgaaabbb 
680400 = 21aabbbb 
34020 = 7nJabbbbb 
720 . bbb 


Diviſor 708275 149 x 3=2124825447 =produdt. 


ot 
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To extract the Root of the Eighth Power, . 
* F RE HR FEI... „ 25 os 
; BE? 4 » * , 5 1 a 2 5 


Extract the ſquare root of the given number continually, till you 
have three roots; and the laſt of theſe is the root ſought. | 


PX u cih 
9 the ſquare root you get the biquadrate, or fourth power, viz. 
8 1336336: 2dly, And by extracting the ſquare root of the biqua» 


drate, you get the ſquare, or ſecond power, viz. 1156: 3dly, The 
ſquare root of this, viz. 34, is the root ſought. : : 


To extra the Rot of the Ninth Power. 
P RE CEP r. 


Extract the cube root of the given number, which will be the 
cube or third power; the cube root of this laſt is the ninth power, 
or root ſought. 


E X AMP I. E. 


Let 5159780352 be the ninth power; the cube root of which is 
1728, whole cube root 12 is the root ſought. 1 


OBSERVATIONS. 


1. In general, whatever the given power be, let a+6 repreſent 
the root, and by involution raiſe a+h to the power of the given 
number; then with this, as a condition in your operation, extract 


3 
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the root, as has been directed and exemplified in the extractions of 
the roots of the fifth and ſeventh powers. Co Ts. 


2. If the index of the given power be a multiple of 2, the ope. 
ration is eaſy ; for, by extracting the ſquare root of the given num. 
ber, you obtain a power whoſe index is one half of the index of 
the given power. Thus the ſquare root of the tenth power is the 
fifth power, and the ſquare root of the twelfth power is the ſixth 
power, &c. | „ 


3. If the index of the given power be a multiple of 3, the cube 
root of it gives a power whoſe index is one third of the index of 
the power given. Thus the cube root of the ninth power is the 
cube or third power, &c. MO - | 


4. As involution is directly contrary to extraction or evolution, 
therefore the ſquaring a ſquare number will produce the biquadrate, 
or fourth power; and if this laſt be ſquared, it will give the eighth 
power. Likewiſe, if a cube number be cubed, it will produce the 
ninth power; and if the biquadrate be cubed, it will give che 
twelfth power, &c. = | | . 


Po S. 7 YT 


„ „% : RR. ES Af 
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CHAP. XXI. 


NUMERAL SERIES, „ PROGRESSION. 


DrriINirioxs. 


i. A rank of three or four numbers, that increaſe or decreaſe 


by a conſtant and uniform progreſſion, is called a Numeral Series. 


2. If the progreſſion be made by equal differences, that is, by 
the conſtant addition or ſubtraction of the ſame number, the ſeries | 
is called an Arithmetical Progreſſien. 

123 5 6 7 8 9, &c. incr. . by adding 1. 
Thus 4 4 8 12 . 20 24 28 32 36, &c. incr. by adding 4. 
49 43 37 31 25 19 13 7 I, &c, decr. by ſubtr. 6. 


are ranks of numbers in arithmetical 6 and of ſuch ranks i 


there may be an infinite number. 


3. If the —— be made by a id multiplication or di- 
tion with the the ſame number, the ſeries is called a ee Fro- 


greſſion. 


1 6 36 216 1296 7776 46656, incr. by 6. 
6561 2187 729 243 81 27 9, 3 decr. by 3. 

are ranks of numbers in geometric progreſſion ; z and of ſuch ranks 
there may WU an infinite variety. | Ex 


| © © 4 3 1-48 64, incr. by 2. 
Thus 


4. The common multiplier or diviſar is called the ratio; thus 2 


b the ratio in the firſt _— 6 in the ſecond, and 3 in the third. 


or ArtTBMETIC PROGRESSION. 
THEOREM I. 
1 any ſeries of terms in arithmetic progreſſion, the ſum of any 


two terms, conſidered às extremes, is equal to the ſum of any two 
terms faken as Means 13875 * from the extremes. 
k 4 : 835 * 


* 
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Thus in 3 terms, where the firſt and third are extremes, and 
the other mean, viz. 6. 9. 12. then 6+12=9+9=18, 
And in 4 terms, viz. 13. 19. 25. 31 
I hen 13+31 =19+25=44. 
Alſo in the terms 49. 43. 37. 31. 25. 19. 13. 7. 1. 
Then 49 +1=43+7=37+13=31+19=25+25=50. 


THEOREM II. 


In any arithmetic progreſſion, the ſum of any two terms leſſen. 
ed by the firſt term; or their difference increaſed by the firſt term, 
will be a term alſo in that progreſſion. 


; Thus in the progreſſion I, 3 5. 7. 9. 11. 13. 15. 17. 19. 21, 
For 5+11=18, and 18—1=17 ĩs a term of the progreſſion. 
Alſo 11274, and 4+1=g is a term of the progreſſion. 


< 


PROBLEM I. 


In an arithmetic progreſſion, given the firſt term, the common | 
difference, and the number of terms, to find the laſt term. | 


R U L X. 


Multiply the number of terms leſs one by the common difference, 
to the product add the firſt term, and the ſum will be the laſt 
=] EXAMPLES, 
1. A perſon agrees to diſcharge a certain debt in a year, by 
weekly payments, viz. the firſt week 4s. the ſecond week 88. con- 
ſtantly increaſing by 3 each week; required the laſt period? 


7: g:&-8rft term Now 32-1, 8 61 
3 com. difference And 51 Xx 3 = 153 
52 = No. of terms. Then 153 + 5 = 1588. 


Anſwer, L. 7 : 18: ©, the laſt payment. 


8 


py 


I» 


„ 
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2. Suppoſe 1 and 9 to be the firſt and ſecond terms of an arith- | 
metic progreſſion of 1074 terms4 i the laſt ws: 


Here 9—1=8 is the common difference, 
And 1073 Xx 828584. 


Now 1074—1=1073; | 
Then 8584+ 1=8 585 =laſt term. 


3. tow many ſtrokes does 2 logs ſtrike | in one revolution af 


the index, viz. in 12 hours ? Anſwer, 78 ſtrokes; _, 
25 A man 1 had 12 children; the: youngeſt was. three years old, 


and the common e ee of their ages was four years 3 what was 
the age ne a e of b 


Given the firſt term, the laſt term, and the number of terms, | 


in an arithmetic progreſſion, to find the ſum of all the terms, 


RULE 


Add the firſt and laſt terms together, the ſum multi plied by! half | 
the number of terms ves the ſum of all the terms, 


. 


EXAMPLES, | 


I. nec the ſum of the firſt 2 n in Ss na- 
tural order. | 
Here 1 = firſt term, 1 =. com. diff. 
1000 = No. of terms, its x is 0. 
Now 1000 + 1 = 1001. 
Then I001 X 500 = 500500 is the ſum required. 


2. Thirteen perſons gave their charity to a poor man in arith- 
metical progreſſion; the firſt gave 2d. the laſt 26d. ; how much 


did the poor man get in all? | Anſwer, act and 


28 X 13 364, and 364 divided by 2= 182d, 


K k 3 


Oy | | ; 8 
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3. Suppoſe a baſket and goo apples were placed in a ſtreight 
line, a yard diſtant trom each other; required in what time a man 
could bring them one by one to the baſket, allowing him .to walk 
at the rate of three miles an hour? VE — 
Between the baſket and apples are 500 ſpaces, which is the num. 
ber of terms. Now 500+1=501. Then 501X 250=125250= 
ſum of the terms. But as he goes backwards and forwards, he 
walks 250500 yards; which divided by 1760, the yards in one 
mile, gives 142.329 miles; which, at 3 miles an hour, will take 
47 hours 26 minutes 34 ſeconds. 7 = ny 


4. A perſon finiſhes a journey in 13 days, the number of miles 
travelled each day being in arithmetical progreſſion; the ſeventh 
day he travelled 22 miles: required the length of his journey? 

Anſwer, 286 miles. 5 


Or GroMETRIC PROGRESSION. 


|  TREOKUIET 
In a ſeries of terms, in geometric proportion, the product of apy 
two terms, conſidered as extremes, is equal to the product of * 
two intermediate equidiſtant terms, conſidered as means. | 
Thus, in threc terms, viz. 5 25 125. Or 3 9 27. 
Then 5 & 125=25 X25=625. Allo 3X27=9X9g=81. . 
| And in four terms, 4 8 16 32. | 
Then 32 Xx 4=16x8=128. | ” 
Alſo in the terms 1 4 16 64 256 1024 4096 16384. 
Then 16384 X 1=4096 X 4=1024 X 16=256 X 64=16384. 


4 


THEOREM I. 
In any geometric progreſſion, the product of any two terms dis 
vided by the firſt term; or the quotient of any two terms multi- 


plied by the firſt term, will give a term alſo in that ſeries. 


Thus, in the progreſſion 3 5 12 24 48 g6 192 384/768, kk. 


"TY oe RE a dE 8 
Then — = 384; and —— X 3 = 48, are terms in the 
„ „„ 3 


progreſſion. 


— 


CHAP. XA. 


THEOREM 10. 


If over a ſeries of terms in geometric progreſſion be wrote a ſe. 
ries of terms in arithmetic progreſſion, whole firſt term is o, and 
common difference is i, term for term; then any term in the a- 
rithmetic ſeries will ſhew how far its correſponding term in the 
grometric feries is diſtant from the firſt term. 


Thus 9 0 1 Aa N 8 Os arithmetic ſeries. 
(139 #7. 81 243 729, &c. geometric ſeries. 


Here 729 is diſtant from the firſt't term 6 eee 243 is diſtant 5 5 
terms, 81 is diſtant 4 terms. 


Mie, The terms of the arithmetical ſeries are called 2 to "MY 
the terms of the geometric ſeries. * fo | 


Thus 5 is the index to 243, 3 to 27, and 1 to 3 Kc. 5 


— 


Given the firſt term, the ratio, and the laſt term in the n 5 
tric prog alen 5 en the ſum of all the terms? 


Th 1 


RULE os moron Mts 


Multiply the lat term by the common ratio from the product 
ſubtract the firſt term for a dividenc. 

Subtract i from the ratio for a diviſor; 5 divide, and the 
quotient will he the ſum of all tho term. 


„ 
1. Suppoſe the Gr term of a ſcries to be 3, the ratio 3, and 
the laſt term 6561; required the ſum of all the terms? 


: | 6561 = laſt term. 8 ratio, 
Molt. by 3 & ral. Subt. f 1 
19683 = 22 | Rem. 2 = diviſor, 


38 2 =-dividend. 1 
Then : 2 ) 19680 ( S = ſum 4 the terms. 


CETICAL cue. XN 


2. Let the firſt term be 2, the ſecond term 10, and the la 
term 1562503 required the ſum of the ſeries ? | 


» 


Here 5 = ratio. 
| 156250 X 5=781250, and So e e ee den 
IT} =4=diviſor. Then 4)78324K195312 ſum of the 3225 


A gentleman, who * 2 danghter married on a nere 
* ave the huſband towards her portion 45. promiſing to triple 
that E the firſt day of every month, for nine months aſter the 
marriage; the ſum paid on the firſt day of the ninth month, Was 
262448. : required the lady's __ Fired 

ah 393645. = L. 1968: 4: O. 


PROBLEM II. 


The firſt term, the ratio, and the ** of terms, of 2 ſerie 
of numbers in geometric 1 e nN being given, to find the laſ. 


RVLE Ss. 


. Write . 6 or 7 of the leading terms in the geometric ſe 
ries, and over them their indices. 
| 2. Add together the moſt convenient indices, to make an index 
oa by unity than the matey W the place of the term 
Wt; 
3- Multiply together the terms of the geometric ſeries 
to thoſe indices which were added; make the product a dividend. 
4. Raiſe the firſt term to a power whoſe index is equal to the 
number, leſs one, of the terms multiplied; make the reſult a d. 
viſor to the former dividend, and the quotieut will be the term 
ſought. Fes 


en 
1. Required the 12th term of a geometrie ſeries 50 firſt term 
is 3, and ſecond term 6? | | 


Here + = 2 the common ratio. 

01. 2 3 4 „ Mun indo. © 
And 

3 6 12 24 48 96 192, &c. geometric terms. 
Then 6 + 5 = 11, is the index to the 12th term. 
And 192 & 96 = 18432 is the dividend. Y 


2 


laſt 


rie; 
laſt, 
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The number of terms multiplied is 2, and 2—1=1, the power 
to which the firſt term 3 is to be raiſed but the firſt power of 3 


. : 
Then 1843: = 6144 is the 12thiterm of the given ſeries. 


2. A perſon being aſked to diſpoſe of a fine horſe, ſaid he would 
ſell him on condition of having 2d. for the firſt nail in his ſhoes ; 
14, for the ſecond nail; 1d. for the third; 29. for the fourth; gd. 
for the fifth; 8d. for the ſixth, &c. doubling the price of every 
nail to thirty-two, the number of nails in the four ſhoes : what 
would the horſe be rated at in this way? | 


Here the firſt term is 1, the ratio 2, and the number of terme 


5 | | 
m Firſt, to find the laſt term. 
N 0:1 232 4 5 6:7... & 8“ 
o ET 
1 2 4 8 16 32 64 128 256, &c. geometrical terms. 
And 31 is the index to the 32 term. | | - 
Then 8+8=16, 16+8=24, 24+7=31. 


The firſt term being 1, any power thereof is 1 ; ſo the 4th ar- 
ticle of the rule is uſeleſs in this queſtion. 5 Fe 


Now 246 * 2566=65536 is the 1 th term, 
655 36 X 256 816777216 is the 25th term, 
15777216 X 128 = 2147483648 is the 32d term. 


Then 2147483648 


4294967296 _ 
el the fſt term. 


- 4294967295 


— 


2-121) 4294967295 the ſum of the terms, or the price of the 


| horſe in farthings 3 4473924 : 5: 34, the Anſwer. 


3. A corn merchant buys 12 ſtacks of wheat, and was to pay 
2d. for the firſt ſtack, 6d. for the ſecond, &c. tripling the price 
for every following ſtack ; what ſum had he to pay? : 5 

Anſwer, L. 6603: o: 2. 
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CHAS. n 
. ö 


SUPPOSITION. 


Tais A "E the help of ſuppoſed numbers, ends an anſwer to 
many queſtions which have not terms enough given to he reſolved 

— 4 — ; and therefore it is ſometimes called the Rule ; if 
| Pe and ſometimes the Rule of Pofition. In this rule there are 
two varictics, a MENG under the titles _ and Compound, 


8 ECT. I. 
| LSD SIMPLE SurPo$ITION. | y 


WHen there is only occaſion for one ſuppoſition, which the na- 
ture of the queſtion will eaſily evince, the anſwer is found by this 


analogy : 
As the reſult ariſing from the number ſuppoſed 


'To the total given, 
So is the ſuppoſed number itſelf 
To the number ſought. 


EXAMPL « ©. 
1. A gentleman bought a Phaeton, horſe, and 3 for L. 100: 


The horſe was valued at twice as much as the harneſs, and the 


Phaeton at double both horſe and harneſs ; required the particw- 
lars ? 


0 1 2, 
Suppoſe the had coſt _ 5 
Then the horle | 10 
And Phaeton „ 

In all 5 


. JV | 

Then 45 3 $5 :: 10% nm 2 24 Harneſs, 
4 : 22 4 $54 Horſe. 

„„ | 66 13 4 Phaeton. 


100 © '© Proof. 


he 
u- 
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8 * 


2. Three men, A., B., and C., were diſputi ing bout their ages. 
Says A., I am certainly older than B. by 2 © 
know, ſays B., that my age is juſt x of C. s; and I know, ſays C,, 


C.'s age. This I 


that our ages together will reckon juſt 130: Required the Particu- 


Jars ? 
Suppoſe C. = 16 Then 48 : 16 :: 130: 434 C. 
Then B. = 12 | %% 55 20 1 2 
And A. = 20 438: 20 :: 130 $44 Ab 
48 et 130 Proof, 


3. Divide 60 into two ſuch parts that the greater may be triple 
the leſſer. 


4 Tg number. 
| Wherefore 12: 3: 15 the leſſer, 
and 12: 9: . 45 the greater number. 


4. Divide L. 1200 among three men, A., B., and C., & 1 as A, 
may have 2, B. 4, and C. 2, in proportion. 


1:90 6000) 60 "nad. 
1229 400 1300: 400 :: 1200: 369.230 1200 
8 = | 300 | 276.923 


5. Divide 80 into two fuch parts, that 3 of the one will m_ be 
equal to 4 of the other. : Anſwer, 4277 and 377 


6. Fo B., and C. bought a ſhip, towards penn of which A. 
contributed a certain ſum, B. the double of A., and C. as much as 
both the other two. The price of che ſhip was L. 2000. Requi- 


red the wu paid by each ? 
| Anſwer, 7 paid L. 333 6 8 
| 666 13 4 
C 1000 © ©. 


I. 2000 o o 


7. One being aſked to lend his neighbour too guineas, made 


anſwer that he had not ſo many; but if 2, 4, 4, and r of his 


12 will admit of 3 for the lefler, and 9 for the 


guineas were taken together, they would juſt make 100: * 


his number ? Anſwer, 60. 
L 1 | 
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S8. Divide 64 into two ſuch parts that g of the one may be equa 
to 3 of the other! FE: Anſwer, 38+ and 2 57. 


9. A gentleman who had ſeveral children founds a queſtion on 
that circumſtance to try a ſtudent's ingenuity, and tells him his 
youngeſt child's years were juſt equal to the number of children he 
had ; moreover, there were juſt 3 years between each of them, and 
the oldeſt had only completed his 49th year: how many children 
had he?  - Anſwer, 13. 


10. Divide L. 200 between two men, and give the one . 73 
more than the other? 


. L. 136: 10: 0, and L. 63: 10: O. 


S e. 1 
| N | ComyovunD on Doug SUPPOSITION, 


Wurn a queſtion is involved in ſo many circumſtances, as 4 
ſimple diviſion of any numbers cannot be readily aſſimilated to theſe 


circumſtances, the queſtion, in that caſe, may be reſolved by the 
following 8 


1 U 


15 Make . of any number at pleaſure, 2 arrange it accor- 
ding to the conditions propoſed; and this number may perhaps, 
from a compariſon, turn out to be the number ſought. 

2. If it docs not, and the rcfult of your ſuppoſition be more or 
leſs than the truth, the exceſs or defect is called the frft error. 

. Make choice of a ſecond number, and proceed with it as be- 
| fore, calling the exceſs or defect the ſecond error. Then will the 
number required be found by the tollowing 


R U L E s. 


1. If both errors are of the ſame kind, 7. e. both exceſſes, or 
both defects, multiply the firſt ſuppoſition into the ſecond error, 
and the ſecond ſuppoſition into the firſt error, the difference of 
_ theſe products, div ided by the difference of the errors, will quote 
the anfwer. | 
2. But if the errors are diſnmilar, i. e. the one W and the 
other defect, the ſum of the products obtained as before, divided 
by the ſum of the errors, wil quote the anner. | 


— — 0 0 mo 
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EXAMPLES. 


1. Three beggars, upon a feſtival, had 324 ſixpences thrown 
among them, of which each ſeized as many as he could; upon 
comparing circumſtances, it was found that B. had ſcrambled 15 
more than A., and that C. had I of the ſum ſeized by the other 
two : Required the particulars, fp | 


1. Suppoſe A. got 60 2. Suppoſe A. got 70 
| Then B. „„ Then B. 85 
5 BIN ity 2+ 245 
Add-$Ge · an ©. And C. "JT 
162 186 
324 324 
Firſt error 162 . Second error 138 
138 'X 00 =; wo 
102 ,.%X 7X..= :. Jad | 
162 — 138 * ) 3060 5 + 
| 127.5 to A 
142.5 to B. 
W 
54 to C. 
7 324 Proof, 


2. Three men bought a ſhip for L. 760, for which B. paid L. 10 


more than A., and C. as much as both together; required the par- 
ticulars? 5 | 


/ 


1. „ „ 10 2. l. 140 
211 e e 
S. | C. = "250--; 

„ | goo _ 
00 1 760 
60 + f | 260 — 
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Then 260. x 200 = 52000 
1 And _ 120. X o = 9200 


abo r 60 = 320) 59200 


138g paid by A. 
195 paid by B. 


380 paid by C. 


2. Three men, A., B., and C., bought a ſhip, and paid down 
L. 2760; of this B. paid as much again as A., and L. 12 more, 
2 8 thrice as much as B., and L. 12 more; required the parti. 
culars? _- | : 


1ſt ſup. o paid by A. 2d ſup. 400 


| | 1ſt error 1800 + | 2d error 900 + 
Anſwer, L. 300 paid by A. 
; 612 by B. 
1848 by C. 


4. One begins the world with a certain ſum of money, which 
he improved fo well in the way of trade, that he increaſed it by:? 
yearly, allowing out of his profits L. 100 for the annual expence 
of his family, and at the end of three years found he had doubled 
his capital; what was his original ſtock ? Anſiuer, L. 1110. 


5. A man travelling with a certain number of guineas met a rob- 
ber, who took half of what he had and + guinea over; the ſame 
treatment he meets with from a ſecond, a third, and a fourth rob- 
ber, till at laſt he had only 7 guineas left; how many had he at 
firſt ? Anſwer, 127. „„ ; 


6. A general diſpoſing his men in ſquare battalia, found he had 
Go more than would ſtand in the figure; but when he thought of 
enlarging the ſide of his ſquare, though but by one more, he found 
he ſhould want 41 for that purpoſe ; what number of men had he, 
and how many did they ſtand of a ſide ? 5 „„ 
8 Anſuer, 2560 men, and 50 of a ſide. 
7. A., B., and C. owe me each a ſum of money; A.'s and B.'s 
together amount to L. 47, A.'s and C's to L. 71, and B. “s and 


Cs to L. 88; required the particulars ? 


ca. XX, ARITIMETIC. 
Anſwer, A. owes L. 15 
„ 

K. 56 


103 : 


Queſtions of this kind may be more eaſily ſolved than by the 
common rule, thus: Add the given ſums, and + of the aggregate 
ſum will be the amount of the debts ; from that amount ſubtract 
the greateſt given ſum, which will give the leaſt debt, the next 
greateſt for the next debt, and the leaſt ſum for the greateſt ; 
thus : | | | 


| 1 „ 88 as. A, 
47 + 71 + 88 = *2* = 103 — 71 =, 32 B. 
| 47 * 56. C. 


3. A man bought two horſes, A. and B., and a ſaddle worth 

L. 5 : Now, when the ſaddle is put upon A., he is then worth | 

twice B.; but if put upon B., he is then worth three times A.: 

Required the value of the horſes ? i OT 
| Anſwer, A. = L. 3, and B. = L. 4, 


9. Two perſons, A. and B., travelling together, A. with L. 100, 
and B. with L. 48, met with an acquaintance, who borrowed twice 
as much from A, as from B., and yet left A. thrice as much as he 
left B.: How much got he from each? Agſuer, He bor- 
rowed L. 44 from A., and L. 88 from B. | 


10. A., ſtealing apples, was catthed by B., and, to make friends 
with him, gave him half of all he had, and gets back 10; A., going 
| farther, meets with C., who extorted from him half of all he had 
left, but afterwards returns him 4; a little thereafter D. comes up 
with him, who plundered him of the half of the apples he had re- 
maining, and afterwards returns him 1; after which he had juſt 
13: How many had he at firſf,? Anſwer, 60. | 


11. A clock has two hands turning upon the ſame center, where- 
of the ſwifter makes a revolution every 12 hours, and the flower 
Every 16 hours; what is the ſynodical period of theſe two hands? 

Anfwer, 48 hours. Fe” 


12. Divide 9o into four ſuch parts, that the firſt increaſed by 2, 
the ſecond diminiſhed by 2, the third multiplied by 2, and the 
fourth divided by 2, will all be equal? ÞAn/wer, 18, 22, 
. e EE 
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13. A., B., and C. bought a ſhip for 200 guineas. A. ſaid, that 
with Z of B.'s money he would pay the ſhip; B. replied, that with 
z of C.'s money he could pay the ſhip; and C. rejoined, that with 
2 of A.'s money he could pay the ſhip : Required the particulars ? 

Anſaber, A. had L. 1283 B., L. 144; and C., L. 168. 


134. There is a certain fiſhing rod, conſiſting of two parts, where. 
of the upper part is to the lower as 5 to 7, and moreover, 9 times 
the upper part, together with 13 times the lower, is 11 times the 
whole rod, and 36 inches over; required the length of each part? 
Anſwer, The upper part 45 inches, and the lower 63 inches, 


' 15. A man, his wife, and ſon's years make 96, of which the fa. 
ther and ſon's equal the wife's, and 15 years over, and the wife's 
and ſon's equal the man's, and 2 years over; what was the age of 

each 2 Anſwer, The man 47, the wife 401, and ſon 84. 

7 e 
16. One farmer aſked another, how many lambs he had: The 
ewes, replied he, brought me 2000, but by paying the tithe, and 
other loſſes, they are much reduced; for at one time I loſt half the 

number I now have, at another time 4 the ſame number, and at 

another time + the ſame number: How many has he remaining? 
Aber, 864 . ; | * 


17. There is a certain floor, in form of a rectangle, whoſe di- 
menſions are ſuch, that, had it been 2 feet broader and 3 feet long- 
er, it would have meaſured 64 ſquare feet more than it did; but, 
on the contrary, had it been 3 feet broader, and only 2 feet longer, 
it would have meafured 68 fect more than it did: Required the 
dimenſions of the floor ? Anſiuer, 14 feet by 10 feet, 


18. A certain company at '2 tavern found, when they came to 
pay their reckoning, that if they had been 3 more in company to 
the ſame reckoning, they would have paid 1s. each leſs than they 

did; and, on the contrary, had they been 2 fewer, they muſt have 
. = paid 1s. each more than they did: Required the number in com- 
| pany, and their quota? Anſwer, 12 in company, at 5s. each. 


19. Three perſons, A., B, and C., were talking of their money: 
Says A. to B. and C., give me + of your money, and I will have 17 
guineas; ſays B. to A. and C., give me + of your money, and 1 
' thall have 17 guincas; nay, ſays C. to A. and B., give me but 4 of 
your money, and I thall have 17 guineas: Required the particulars? 
"hy Anſwer, A. had 5, B. 11, and C. 13. EI 5 
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* INALL THE PRECEDING RULES. | 
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f 


i. A Gentleman went to the races, where by betting he loſt and 

won as follows, viz. to A. he paid L. 217 : 11 : 10; to B. he paid 

4 L. 514: 10: 8 from C. he received L. 614: 4:9; from D. he 

received L. 209: 19: 9; to E. he paid L. 411: 11: 115 and 

from F. he received L. 509 : 18: 11; his expences came upon the 
whole to L. 12: 4: 11; and, on reckoning his caſh when he 
came home, he found L. 1597 : 18 : © ſtill in his pocket: guari- 

| tur, How much money did he ſet out with? 1 

f Anſwer, L. 1419: 13: 11. | 

i 2. There are two neighbours, whoſe ages when added reckon 


9 140 years 6 months, and when the one is ſubtracted from the 
ty | other, the remainder is 47 years 9: months; how old is 'cach? 

4 Anſwer, 'The elder 94 years 14 month, the younger 46 
: ; 


| years 4; months. = 2 | 
3. An undertaker on a canal had finiſhed a mile in length when 
he gave in his account to the proprietors ; the canal was 30 feet 


broad at top, 20 at bottom, and 8 feet deep; how many ſolid 
to yards had he finiſhed, and what was his charge, at 28. 6d. per ſo- 
ey lid yard? 5 MO, 0 | 
0 An ſaber, 39111.1 ſolid yards, which at 28. 6d. amounts 
24d ff of; „„ 
_ 4. What is the value of 179 hogſheads of tobacco, weighing net 
| 1725 Cwt. 3 qrs. 21 I6. at 3s. 71d. per IÞ. * | 
9: | Anſaver, L. 35036: 10: 74. 2h „ 
17 5. Bought 1000 ells Holland by the Flemiſh ell, and paid down 
11 I. 90; how muſt I charge it per Engliſh ell, to gain L. 10 on the 
of e C 
4 | Anſaver, 38. 4d. 


6. A privateer, conſiſting of a captain, firſt and ſecond mates, 
a ſurgeon, a carpenter, fifty ſailors, and forty marines, took 4 


_ APELESDL.LIX 
: prize, which, after deduction of the neceſſary chars es, netted 
L. 35,000. The conditions of the adventure were theſe, viz. the 
1 had 3; and of the remainder the captain had 8 ſhares, 
firſt mate 6, the ſecond 4; the ſurgeon and carpenter had 


each 6, each ſailor 1 ſhare, and each marine 4 of a ſhare, Re. 
quired a diviſion of the prize. 


Anfwer, The proprietors draw L. 22500 © © 
The captain > @ , v 
Firſt mate, carpenter, and ſurgeon, each 409 1 gy, 
Second mate - = 272.14 05 
Each ſailor - 80 68 3 49. 
Each marine | I 837 


7. One bought 327 gallons of 1 rum at 98. r gallon, — fold it it 
again at 48. 6d. per the Scots ap 3 what profit had he? 
5 Anſwer, L. 16: 15: 
8. In 7453 double joes, 728. 1 how many pms crowns, 
2 willings, and ſixpences, of each an equal number 
Anſiuer, 19513. 

9. A grocer bought 87 Ert. 2 qrs. 14 lb. of ſugar at the rate 
of 888. per Cwt. and fold it out at 95d. per 15. Troy, declaring at 
the ſame time that it was at the rate body bought it; what was his 

gain upon the whole, admitting 17 22 Troy to be juſt equal to 14 
W. Avoirdupois ? | 

ur, L. $2:12: 4%. 
fs en purchaſed 275 acres of land, and paid at the 
rate of L. 24: 17 : © per acre, ſurveyed with a Scots chain; he 
fold it again — che ſame price per acre, but the ſurvey was made 
with an Engliſh chain; what was his profit? 
* Anſuer, L. 1849 10: 91. 
11. One ſide of a roof 30 feet by 12 is to be covered with flates 


3 inches by 5; how many will it require, allowing two inches in 
length of each to be covered? 


| Anſwer, 1728. | 
12. A. can do a picce of work in 30 days, which with the help 


of B. he can execute in 177 days; in what time will B. do it by 
himſelf ? 


Anſaver, 40 days. 
13. If the breadth of a board be 8 inches, how many beet! in 


a. will it * to make a door 4 feet in breadth a 6x in 
length ? 


| Anfaver, 39 fect. 
14. There is a piece of ground 200 falls by 80 to be planted 


with firs, each at 5 feet diſtance from the other every way throughe 
out; how many will it require? 


Anſwer, 220077. 


S. 8 &. 
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15. A ſquare piece of ground, containing x4 acres, is to be ſown 


with flaxſeed, of which every 3 peck is to poſſeſs 12 2 ells by 103 


how many pecks will be ſufficient for che field #1 
Anſwer, 66 pecks. 
16. After the conqueſt of Canada from.the French, a gentleman 


| made a purchaſe of 976 acrts French meaſure ; how many Englith 
acres may he reckon pony E 16 of the former | GO 


to 19 of the latter ? 
Anſwer, 1159. 
y When flour ſells at 366. I per bag, the fixpence-loaf 3 


It tb. 3 what ought to be the price of flour when the — loaf 


weighs 44 15.? 
1 " Anfaver, 418. 43d. nearly. | 
18. A carpenter with his two ſervants e to Sniſh A gen- 
tleman's houfe in 52 days; the maſter's wages were to be 28. 11d. 
the one ſervant 7d. and the other 5d. a- day; when the work was 
completed, each had the fame ſam to receive; how many days 


were they reſpectivel = at work ? 
h 


Anſwer, 'The maſter 4 days, firſt ſervant 2 20 days, and 
ſecond 28 days. 
19. A eiſtern is ſupplied with water by two pipes A. and B., 
which together fill the ciſtern in 12 hours, and A. alone in 20 
hours; in what time would it be filled by B. alone? 
Anfwer, In 30 hours. | 


20. A baker bought 570 bolls of wheat at 18s. per boll, freight | 


and incidental charges came to L. 12:17:6; by the way it was ſo 


damaged, that he was obliged to ſell it at 20 _ Ont, Joſs ; ß what 


did he charge per boll at that rate? 
Anſwer, 148. 9d. 
21. A room 7⁰ yards in perimeter and 4 _ high is to be 
lined with paper + yard wide: how much will it require? 
| 2 448 yards. 


2 22. Bought + of 3 of a ſhip for L. 370 585 Oz what will ; of 
} colt at that rate * | 


Anſwer, L. 3649 : 11:5. 
23. Configned to Jamaica ſundry goods, which netted per AC 


count of fales L. 343 : 1.: 8 Sterling ; in return I had 46 CWt. 3 
qrs. ſugar at 24s. 6d. per Cwt. and 1570 th. of —_ at 28. 4d. 


per th. ; what does my factor owe me ſtill? 
Anſtuer, L. 102: 12: 114. 
24. Sold my India ſtock at 220 per cent. and had 25 per cent. 
profit between buying and ſelling; had I kept it one day longer, I 


could have n eee, what would my profit 1 cent. have 


been then? 
Anſiuer, 3 32. 
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25. A room 60 feet in perimeter by 8 in height i is to be VE 
with yard-broad ſtuff valucd at 145. 6d. per yard ; how many yards 
will it require, and what will the charge be, allowing for a window 
of 5 feet by 4? | 

Anſwer, $15 yards = L. 35: 1:13. | 
1 Conſigned to my factor in FR A an I 5 hogſheads 3 
containing net 157 Cwt. 3 qrs. 18 1b. which 1 am adviſed he has 
ſold at 22 ſt. 9 pen. per th.; for how many guilders may 1 draw, 
deducing 8 per cent. for commiſſion and charges, and how much 
n will they bring at 358. 7:4. Flem. banco per pound Ster- 
ing 5 | | 
Anſwer, L. 1717 10: 12. | 

27. Conſigned to my factor in Hamburgh 375 Curt. 3 qrs. 14 
Ib. of ſugar, the fales of which he adviſes at 36 marks 104 ſch. 
per Cwt. for which, deducing impoſt and petty charges 218 m. 8 
ſch. with 6 per cent. commiſſion, and ſtanding to bad debts, he 


deſires me to draw at uſance: for how many rixdollars may I draw, 


and what Sterling will they bring me, exchange 33s. 6d. Flem, 
banco per pound Sterling? 8 
| Anſwer, 4245 rixd. 261 ſch. = L. 101317: 34. 
228. A. had L. 570 intereſt on board the Betſy, B. L. 750, C. 
L. 1590, D. L. 960, E. L. 2210, and the Betſy was yalued at 
I.. 1500; in a ſtorm, of C.'s goods to the value of L. goo was 
thrown overboard z what part of that average falls upon each? 


Anſwer, -4 1 L. 67 13 7 ; 


89 1 or 
C. 188 15 8; 
D. 113 0 
. 262 8 ox 


Ship 1 p 


L. 899 19 104 | 

3 loſt with the remainders. 
9. Agreeable to an order fn: Bourdcaux, Glaſgow ſhips 74 
. of tobacco, containing 785 Cwt. 2 qrs. 19 1b. net, char - 
ged at 18. 5d. per Þt5.; in return for which Bourdeaux ſends by 
the ſame ſhip, for account of the Glaſgow ſhipper, 15 pipes of 
brandy, at 57 ſols 3 deniers per gallon, and 15 pipes claret, at 84 
ſols 8 den. per gallon ; how ſtands the account between the cors 
reſpondents, and for how much may the creditor draw, exchange 

at 2 1+ per ecu? 

EF 5 6 The Claſt gow correſpondent is creditor for 

L. 5783 : 14 ; 8;, and can draw for $4066 crowns 33 

ſols z 1 deniers. 

30. London receives from Oporto 48 pipes Port wine, charged 
at 458 reas per gallon 3 in return London ſends 55 . broad 


Foo > - ns ans n- 


Sterling ? 


APPENDIX —— 


cloth, 181 yards * at 128. 6d. per yard, 2 de pieces linen, 
25 yards each, at 28. 9d. per yard; what is the difference of theſe 
tranſactions in the money of that country to which ĩt belongs, e ex- 
change at 624d. per millrea ? 
Anſwer, Due to the London merchant L. 241-3 F% 
31. Glaſgow orders from Dantzick ſundry goods, amounting 
per invoice to 79854 florins 25 groſ. 16 d.; how many guilders 


muſt Glaſgow remit to Amſterdam, at g1 groſ. per guilder, and 


how much Sterling muſt be paid for the bill, exchange between 
London and Amſterdam * at 358. 6d. Flem. bann per pound 


Anſiber, 26325 guild. 15 ſtiv. 9 penntngs = L e411: 18:1. 

32. A butcher agrees with a grazier to feed 20 oxen for 12 

months; but at 2 months end the butcher adds 5 more, and at 

the end of 6% months he adds 10 more; and they agreed that the 

35 oxen ſhall be kept only fo long as will be equivalent to the ori- 
ginal contract; required how long the whole may continue after 


the laſt 10 were put in? 


Anſwer, 25 may be fed 8 months, after adding the g, in 
lieu of 20 12 months, 35 may continue 1 month af 
ter putting in the 10, and then the butcher has made 

= ood his bargain. 

33. Paid L. 35 to A. for 9 weeks ſalary, and to B. L- 64 for 15 
weeks ditto; I have laid by L. 120 to pay them at a certain period 
together; at what time may they make their demand ? 

Anſwer, 14 weeks 5 days. 
34. Bought by the Engliſh on; and paid 118. 24. how * 
1 ſell by the Scots ell to gain 40 per cent. 4 
Anſwer, At 16s. 04 33d. | 
35. London can draw on Amſterdam at 358. 64. and on Paris 


at ok the exchange between Amſterdam and Paris is at 523d, 
per ecu; in what manner ſhould London draw and remit L. 500 


to take the advantage of the courſe, and with what profit ? 
Anſwer, Draw on Paris for 3967 crowns, and remit to 
Amſterdam L. 488 : 18: 8;, which will juſt compen- 
ſate the remittance from Wy to retire your 
draught on Paris; profit L. 11: 1: 34. | 
36. Bills at London on Paris ſell at 30d. - ecu, and on Cadiz 
at 42d. per piaſtre; bills at Paris on Cadiz alſo ſelt at 4 livres per 


piaſtre; in what manner and with what advantage ought London 


to draw and remit L. coo? . 
Anſwer, Draw on Cadiz for 285 14 piaſtres, and remit. 
3809 r crowns to Paris, which will replace the piaſtres, 
* leave L. 23: 16: 24 in the negotiator's pocket. 


-i in 
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37. When wine ſold at I. o per pipe, the value 5 1. 20 ſer- 


ved a ſhip's crew, conſiſting of 3 36 men, for 4 days, at an allow- 
ance of 1 pint per day to each; how long will the value of L. 500 
ſerve 250 men, at an allowance of 14 pint . wen wine is at 
L. 24 | 
Anſwer, 112 days. 
If the beam of a balance be $8 inches long, and 20 ts. on 


the 2 end will equiponderate 30 on the Others at what point of 
the beam is it divided? 


Anſwer, The ſhorter end is 23.2 inches, and the longer 


* 34-8, 
39. If the ſhorter end of the beam of a balance be 23-2 inches, 


and the longer from the point of ſuſpenſion 34.8 inches, how much 


on the longer end will equiponderate 30 on the ſhorter ? 
Anſaver, 20 tb. 


40. A merchant hath a balance, the ſhorter of 3 ends is 


23-2 inches, and the longer 34.8; he buys upon the ſhorter, and 

ſells upon the longer, and moreover charges 5 per cent. on his in- 
voice; how much per cent. docs he make in whole? 

| Anſwer, 55 per cent. 


41. The inſured, upon a total loſs, produced a policy for L. 5755 
at the rate of 25 guineas per cent. and 2 per cent. diſcount allow- 


ed by cuſtom; how much en will he draw 5 
PF mates bo 433-2 14 © 3h 
42. A. B. has a 3 of L. 412: 11: 3 aboard the Swan, 
bound for Jamaica z ; how much muſt he — to cover that pe 
perty, at 25 guincas per cent. 2 per cent. diſcount i in caſe of loſs? 
Anſwer, I.. 575 


43. A. ſells his cloth at 193 per cent. profit; B. buys at 98. and 


ſells at 10s. 6d.; C. buys at gd. and ſells at 114. z which. of theſe 


charges higheſt ? 
Anſwer, B. has 165, and C. 223 per cent. 

44. A. lends out L. 100 at compound intereſt 5 per cent. and 
B. double that ſum, at the ſame time and rate, ſimple intereſt; 
neither touches principal nor intereſt, by agreement, till the a- 
Neue {hall be equal : at what period may they make their Ce 
mand * 

Anſæaber, At the end of 34 years 328 days nearly. 
45. A certain banker diſcounts bills at 2 montlis date, or, at an 


average, including days of grace, at 63 days, for which he retains 


11;tercſt at 5 per cent. and commiſſion at 4 per cent.: at what rate 
per cent. per annum does a lend his money ? 
| Anſwer, L. 8: 11 : 55 per cent. | 
46. A gentleman e to ſink L. 2000 for an annu: ity to con- 


tinue 20 years; how much ougne- he tO receive per annum as an 


AP FEZ NAI A 


equivalent, allowing compound intereſt to both parties: at 5 per 


77 


cent.? 

Anſwer, 1. 160: 9 „ * 

47. A gentleman. ſet out with L. 152 in his cha but by forni 

accident loſt a conſiderable part of it, which was luckily ſupplied 
by a purſe which he afterwards found; upon comparing circum- 
- ſtances at the end of his journey, he found that he had then about 
him juſt double the money he loſt, and moreover, that, if he had 
loſt what he found, and found what he loſt, he would have had 
then L. 57 ſhort of what he ſet out with: Required the ſum he 
loſt, and the ſum he found ? 

Anſwer, He loſt L. 102: 10: o, and found L. I55': 10: 0. 

48. Three companions met at an inn, and, comparing circum- 
ſtances, relative to their money, found they had altogether L. 780. 
Now, if from the ſum of A. 's and B.'s money C. 's be taken, there 
will remain A. 's and L. 82 over; but if A.'s be taken from B.'s 
and C. 's, the remainder will be C.“ , excepting L. 43. Required 
the particulars? 

Anſwer, A. had L. 316, B. L. 273, a6 L. 191. 

49. Suppofe a ſhopkeeper ſhould cheat his cuſtomers ont of 40 
per cent. by weighing in his goods on the ſhorter end of an un- 
equal beam of 6 inches, and weighing out on the longer, what are 
the different ends of the beam? 

Anſwer, The ſhorter 2.5 inches, and the longer 3.5 inches. 

50. A gentleman wants a garden 22 falls by 10, and two walks 
croſſing each other at right angles, whoſe contents ſhall be juſt £ 
of the whole garden ; required the breadth ? 

Anſwer, 3.425 falls. 5 

51. There is a bullet whole diameter is s 4 inches, and weight 9 
Ib. ; required the weight of another whoſe diameter i is 64 inches? 

Anfoer, 34.3322 . , | | 

52. There is a gun whoſe concave diameter is 14 inch, for luer 
ging which + th. of powder is ſufficient ; how much will be ſuffi- 
cient to charge a gun whoſe concave diameter is 7 inches? 

Anfaver, 25. 4 . 

53. A privateer, running at the rate of 5 knots an hour, diſ- 

covers a ſhip 18 miles off, making way at Ts rate of 4 knots or 8 


miles an hour; required the number of miles the ſhip can run be- 
fore the privatecr come up with her? 


Anſwer, 72 miles. | 
54. A reckoning of L. 7 currency in Tamaſca was pl. with 1 5 
Sterling! ; what was the exchange at that rate? 
Anſaber, 40 per cent. | 3 
55- A debt in Ireland of L. 529: 3: 4 Iriſh was paid with 464 
| Buineas 10s. 23d. Britiſh 3 what was the exchange? | 
An erz 8+ hes cent. 
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56. The toll of a bridge was 4d. for a carriage, 2d. for a nick 

1 1d. for a foot traveller. At the year's end the collector paid 
in to his conſtituent L. 94 : 15: 10, and, for a proof of his fide. 
lity, added, that, as often as 5 carriages paſſed, 9 paſſed on horſe. 

back, and 15 on foot; how many paſſed of each denomination ? 
| Anſwer, 2500 Carriages, 4500 horſemen, and 7500 foot 
| paſſengers. 
57 Inpo rted 785 Ib. of Spaniſh ſilk, duty 78. 82d. and 418 lb. 


. ſilk, duty 3s 114d. and + of 29 duty; what | is the pa 
tor's charge ? 


Anſwer, L. 385+ 12: 
58, Imported 718 lb. filk = " ey 42d. and 7 of r 2nd 


784 lb. Italian wrought filk, duty 128. * per Ib.; required the 
total duty 7 


Anſiuer, L. 489 5 2 82. 
59. One being aſked what o dock it was, made anſwer, that: 


of the time from noon was equal to ; of the time from midnight; 
required the hour from noon ?. 


Anſwer, 20 min. paſt five, p 
60. Imported 375 hogſheads of tobacco, which, wins weighed 
on the quay, netted 411548 Ib. for the duties on which I am to 
pay down 4d. old ſubſidy, and give bond at the rate of 6.4, and 
of cg for each lb.; 1 the old ſubſidy and bonded duty on 
the Whole ? 


Anſwer, L. 1286: 1:9 paid down, L. 10688: 16 3; 
bonded. | 
G1. Thave a bill on Dublin for L. 3 56: 10:0 Sterling, which I pro» 


poſe to ſell here; what ſhould I receive for it, the — being 
at 10 per cent. 


Anſaver, L. 351: 12143 
62. A bond for L. 14000 due 11 years hence, is es to be 
taken up upon diſcount at 12 per cent. compound intereſt; how 


much money inſtantly paid down, will diſcharge the N upon 
theſe conditions? | 


Anſwer, L 3927: 2:01. 
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OF MENSURATION, 


I. OF SURFACES. 


IN the menſuration of ſurfaces, the area, or ſuperficial content 
is only conſidered, without regard to the thickneſs, and eſtimate 
in ſquares of yards, feet, or ſuch other denomination as beſt ſuits 


| the figure. 


"PROBLEM I. | 
Given the fide of a ſquare in lineal meaſure, to find the ſuper- 
N ficial content. 70 | 
| Square the given ſide for the anſwer, 


EXAMPLES. 


1. There is a ſquare garden, each of whoſe ſides is 384+ yards; 
how many ſquare yards doth it contain? 


334.656 
— 


147968.4 Anſwer. 


6 


2. There is a ſquare court, each of whoſe ſides its 126 feet 6 

inches; how many ſtones will pave it, each 12 inches ſquare ? 
Anſwer, 1600225. . 5 | 

3. There is a ſquare plot, each of whoſe ſides is 220 yards, and 
within it a ſquare area is to be left, each of whoſe ſides to be 180 
yards; what is the ſuperficial content of each, and what will the 
exterior ſquare or difference amount to, if valued at 8s. 91d. per 
ſquare yard ? | | 3 


* 


no VVV 


— Whole ſquare 48400 yards 
Incloſed ditto 332400 ditto 


Difference 16000 at 8s. 91d. L. 7033 :6:8, 


PROBLEM II. 
To find the ſuperficial content of a parallelogram or oblong ſquare. 


11 0 


Multiply the length by the breadth, and the product is the anſwer, 
5 


EXAMPLES. 


1. A floor 76 feet 9 inches by 32 feet 4 inches is to be laid with 
ftones uniformly 2 fect 3 inches by 1 foot 4 inches; what is the 
ſuperficial content of the room, and how many ſtones of the above 
dimenſions will be required ? 


er, 2481 feet 7 inches, ſuperſicial content ; T: 
And 827. 194 ſtones. 


2. A footpath on the ſide of a ſtreet do feet 8 inches by 9 feet 

6 inches is to be paved with ſtones we ey 2 fect 8 inches by 1 

foot 10 inches; required the number? 
Anſwer, 7706 ye 


PROBLEM III. 


T 0 find the ſuperficial content of a rhombus, whoſe ſides are all 
equal, but two of its angles obtuſc, and two acute. 


1 1 


Multiply one of the ſides by the height, meaſured on a perpen- 
dicular dropped from an obtuſe angle to its oppolite ſide, 


EXAM P LES, 
3. There is a quarry of glaſs, in form of a chombus, each of 


A F 281 


whoſe ſides is 15 feet 6 inches, and the length of the perpendicu- 
iar 13 feet 5 inches; required the ſuperficial content? CEE 

| Anſwer, 207 1quare feet 11; inches. 5 

2. 2. There is a rhombus, each of whoſe ſides is 19 feet, and the 
perpendicular 18 feet; required the ſuperficial content? 
| Anſwer, 18 X19= 342. 


"PROBLEM IV. 
To meaſure a rhomboides; 


R U L E. 
7 | 7 : | N 3 | | : 

This figure has four ſides, whereof the oppoſite are parallel and 
equal, and alſo four angles, of which the oppoſite are equal: where- 
fore multiply one of the longer ſides into the perpendicular dropped 
from one of the obtuſe angles for the ſuperficial content. 


EXAMPLE. 


Suppoſe one of the longer ſides 19 feet 6 inches, and the per- 
pendicular 10 feet 2 inches; required the area | 15 
Anſwer 198 feet 3 inches. I 


PROBLEM V. 
| To meaſure a triangle, 


Every triangle is the half of ſome quadrilateral figure, and there. 
fore may be meaſured by multiplying the longett fide by 3" the 
perpendicular dropped from the oppolite angle. gs 


EXAMPLES. 


1 Jah right angled triangle A. B. C. whoſe hypothenuſe A; 
C. is 18 feet, and perpendicular C. D. 8.9; required the eres # 
Anſwer, 8.9 X 9 wy pa | | 
Ei e 


, * 
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Or becauſe-A. B. C. is right angled, B. C. will be perpendicular 
to A. B. then let A. B.=13.35, and B. C. 12. a 


13.35 & 6 80. 1, as belore. 


2. In the oblique angled triangle A. B. C. ſuppoſe the baſe A, 
B. 20, and the perpendicular C. D.=12 ; required the content? 
1 20X6=120, ns — 


The area of a triangle may alſo be found by meaſuring the Sides ; 

thus, from the half of their ſum, ſubtract the ſides ſeverally, then 
will the ſquare root of the continued product of the half ſum and 
differences be the area required which i is "oy ealily performed by 
logarithms. 


K 


1. Supjoſe an 8 angled triangle whoſe ſides meaſure lever 
rally 20, 30, and 40; required the area? 

Anſwer, 20 ＋ 3o+40=90 and = 45 
N 45 — 20 2 25 and 45—3o=1 and 4540 = f 
Then 45 X 25 Xx 15 N 55 84375, whoſe ſquare root 290. 47. 


1.65321 

a 5 45 5 653 4.9262 

Logarithmically, 8 y 9794 1 i 
| 8 =0.69897 J ] 2.463 10 290. 47. 


2. A later agreed to Mate a i roof at 218. per "FN yard. 
It couiiſted of 4 triangles, cach of which meaſured 40 feet by the 
biſe, a 45 feet by each of the . ſides; required the flatter” 3 
cha:ge! 
40 
45 
45 


1 5 
65 1.81291 
25 4.39790 © 2). 5 
20 . 30103 (5.81291 | : | 
2081.301033 — — | 
— — ts - "Fr. 


30 57 | Guinea 
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PROBLEM VI. 
To meaſure 2 trapezium. 

0 Li 
Divide it into two triangles by a diagonal drawn between * 
two oppoſite angles that are fartheſt diſtant from each other: from 


the angles ſubtending the diagonal, let fall perpendiculars upon it, 


then will the product of the diagonal into the half ſum of the per- 
pendiculars be the area OG A 


EXAMPLES. 


t. There is a quadrangular park, the oppoſite ſides of which are 
neither parallel nor equal, and the greateſt diſtance” between the 
oppoſite angles being meaſured with a Scots chain, was found to 
meaſure 25 chains 50 links, the one perpendicular meaſured 8 chains 
60 links, and the other 11 chains 80 links; ; what is its content in 
land meaſure? 

” 4 Anſwer, 26 acres, 1 fall, 21+ ells. 


2, There is an irregular quadrangular park, the diagonal of 
which meaſures 13 chains 60 links, one perpendicular 6 chains 25 


links, and the other 3 chains 42 links; j required the content in 


Engliſh meaſure? 
Anſwer, 6 acres, 2 roods, 11 poles. 


Note, Irregular figures of more ſides than 4, muſt be divided in- 


to trapezia and triangles, as ſeems molt convenient, and the content 


computed accordingly. 5 | Z 


PROBLEM. VII. 


To meaſ! ure a regular polygon, the ſides and angles of which are 
5 all equal. 


1 
Multiply the ſum of the ſides by nalf the cerpepdicular let fall 


ca. 


1 


1 88 7 . 2 8 1 8 Fey 2 


from the centre to any of the fides, and. the product will give the | 
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EXAMPLE. 


The ade of a hexagon is 14.6 feet, and the perpendicular 12.64 
feet; required the area? 


1 14-6 X 6 X 6.32 = $53: 632. 


72 nut the area of any 3 polygon may be bound more eaſily by 
. the help of the following 


r B L E. 
Sides. Names. 1 £6 
8 — Pentagon, — 1.720477 
6 — - Hexagon, — 2.598076 
7 ——— Aeptagon.—— 3.633959 
8 — Octagon, —  4..47 
9 —— FEnneagon, —— 6.181827 
10 — Decagon, ——— _ 7.694209 . 
11 —— Endecagon,——— 68.5 14250 
12 —— Dodecagon, — 9.330125 
R * 1 


Multiply the tabular TEA 66 by the ſquare 4 the ſide for th 
area of the * | 


The | af 3 reſumed. f 


14. 6 x 14.6 * 2. 598076 = = 553. deere 
P'R O'B LEM Vill. 
Having the diameter of a circle to find the circumference, | 


LY 4 


The 18 of a clecte. whoſe diameter is bs hath been 


found to be 3.141593, therefore multiply 3.141593 by the given, 
Uameter for the circumference required „„ ok 


A r A 


EXAMPLES, 


1. The Chg of a circle is 22 fect ; ; what is the circum 
fcrence ? 


Anſwer, 3. 141593 * 22 = 69,115046. 


6: FI 4 


2. The diameter of a circular plot is 20 chains; what? is the cir 
cumference? 


Anſwer, 62. 53136. 
. 
Having the circumference to find the diameter. 


KR UL E. 


Reverſe the former rule. 


EXAMPLES. 


1. The circumference of a circle is 69.11 5046 feet z required 
the diameter ? 
Anſwer, 22 feet. 


2. The circumference of a circle is 62.83 186 han-, what is 
the diameter? 
Anſwer, 20 chains. 


, 


ROB IL E DM X. 


The diameter of a cirele given to find the arba- 


t WAR 7 77 
R U 1 


The area of a circle a As} is 1, hath been found to be 
7854 nearly, and all circles are to one another, as are the ſ 
of their diameters: therefore multiply the ſquare of the dia 


into the decimal 7854, and, the product will give the area. 


2586 „A rern DAK. 
EXAMPLE | 


The molar of a circular plot is 20 chains; what is the area in 
Scots land mcaſure ? 
4 15 F. Elk. 


Anſwer, . 7854 * 20 K 20 =31:-1:26: 20. 
PRO BI. E M XI. 
The 8 of a circle given to find the area. 


8 


Find the diameter by Problem IX., and che area will be my 
by Problem 8 


EXAMPLE. 


The kicumlerence of a circle 69.11 5046 feet; required the 
area? | 
Anſ. 69. I 15046 3 „ 
— 2 diameter, and 484 * 785 380. 1536 


3141593 
PROBLEM XI. 
The diameter of a circle mu to * the ide of a WES ons 
in area thereto. 


* 3-3 hs 


ihe Ade of a ſquare equal in area to a circle whoſe diameter 3s 
1, hath been found to be .8862 nearly: therefore multiply that 

number into the given number for the fide of the ſquare required; 
or find the area of the circle as s before, 28 the ſquare root of that 


area will be the anſwer. 
E x A MPLE. 


The didineter of a circle meaſures: 20 chains z what 5 _ Ge of 


a a ſquare that will be equal in area? 
nf wer, 8862 X 20 = ne 


AP P E N D 1 X. 28) 


The area of a circle whoſe diameter is 20, was found to be 
314.16 chains, whoſe ſquare root is 17.724, as before. 


PROBLEM XII. 


Having the circumference given, to find the ade of a ſquars 
Ea equal in area 


R U L E 


The fide of a ſquare equal in area to a circle whoſe circus 
rence is 1, hath been found to be .2821: therefore, if this number 
be multiplied .into the given circumference, the product will be the 


anſwer : or find the area of the circles and the * root of that 
area will be the anſwer. 


1 


EXAMPLE. 

The circumference of a circle is 62.83 1863 . the fide of 

a ſquare equal in area? 
Anſwer, 62.83186 X 2821=17-724 Oc. 
PROBLEM XIV. 
The diameter given to find the ſide of the inſcribed ſquare. 
R UL x. 

The fide of a ſquare inſcribed in a circle whoſe diameter is 173 

hath been found = .7071 : therefore the product of the diameter 


multiplied into 7071 will give the anſwer or the ſquare root of 
twice the ſquare of the ſame diameter will give the anſwer. 


EXAMPLE 


| Required the fide of a ſquare that can be inſcribed. in a circle, 
Whole diameter is 20 5 


8 
7071 10 * 10 + 10 X*v 10 200 whole * root = 14.142 
26 
— — 


141420 
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PROBLEM XV. 


The circumference given to find the fide of the inſcribed —_ 


E 


It hath been found that if the circumference be 1, the ſide of 
the inſcribed ſquare will be .2251, wherefore the product of . 2251 


into the circumference will give the ie or find the diameter, 
1 work as before. | 


EXAMPLE. 


The bee of a circle i 62.83 786 z what is the ſide of 
an inſcribed ſquare? 


W 62. 83186 * gr = 4 74345 1686. 


PROBLEM XVI. 
The area given to find the diameter. 
R U L E. 


"Divide the given area by 78 54, and the (quare root of the * 
tient wil give the diameter. | 


EXAM . 
The area of a circle is 314.16 z what is the diameter ? : 


314-10 


1 1 3.47 " 4 4 


#; 'S 


7854 = 20 


Note, If the 8 be required, find the diameter by the 
laſt n and then the WW 
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PROBLEM XVII. 
The area given to find the ſide of a ſquare inſcribed. 


The area of a 8 inſcribed in a circle, the area of which is 15 
hath been found to be. 6366; and therefore, if the area be multi- 
plied by that number; the ſquare of the ſide will be ene 


E X AM * L E.. 
The area of a b is 314. 16; required the ſide of the inſcribeq 


ſquare. 


vVD . 
e 314. 16 * 6366 = 14-142, 


P R OB LE M XVIII. 


*S 1 


Gun the ſide of a ſquare, to find the diameter of the circum- 
ſcribing circle. 


* U . * 


If the fide of the ſquare be 1, the diameter of the circumſcribing 
circle will be 1.4142; conſequently 9 2 given. hide into 
that number for the diameter ſought. 


E X AM PL E. 
What is the diameter of that circle. the ſide of whoſe inſcribed | | 


1 is 14.1422 A 


 dnſeer, 14-142 X 1. -4142 = '9 9996164 = = 20 | | 


| 1 
PROBLEM XIX. 


Having the fide of a fquare, to find the diameter of a circle, 
the content eng ſhall be equal. 
0 
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. 


When the ſide of a ſquare is 1, it hath ey found that the FI 
meter of the een circle 1 is 1. 128. 


EXAMPLE. 


The fide of a ſquare i is 17-7525 required the diameter of the e. 
.quivalent circle? 


Anſwer, 17755 * 1.128 = * 20, TN 


PROBLEM XX. 


Haying the fide of a ſquare, to find the circumference of a circum: 
| ſcribing circle. 


R U IL. E. 


If the ſide of ts ſquare 10 I, the FO 9" FR circle is 4-443 


vhereſore multiply the given fide by that number for the circums 
ference required. 


EXAMPLE 


© Suppoſe the ade of the ſquare 2: 20 what is the circumference £ 
the circumſcribing circle 


An, wer, 88.86, 
Note, The area of a ada is found by taking 3 x of the area 
of = circle ; the area of a quadrant, by taking : 3, Sc. 


* 


PROBLEM 9 


To fng u the length. of the arch ro of a ſeQtor, or ſegment * 2 
| cir cle. | 


4 


* 


R U b 


Multiply the chord of half the arch by 8, and from thaf product 
ſubtract the chord of the whole arch, +. of the remainder will be 
the anſwer, a | | 


EXAMPLES. 


I. Of a ſegment of a circle, the chord line of which meaſures 224 
inches, and the chord of half the arch 13 required the length of 
the arch? | . | — 

Anſwer, 13 X 8 — 22.5 


3 


2. Ofa ſegment, the chord line meaſures 34.4, and the chord of 
half the arch 19.8; required the length of the arch? . _ 
Anſaver, 411. 

A, Or mathematically. | | 
Find the center, complete the circle, and with a ſector, ſcale; or 
protractor, find the number of degrees contained in the arch; find 
alſo the circumference in parts: then will the arch in degrees be 
to the arch in parts, as 360 to the circumference in parts. 


PROBLEM XXII. 


To find the area of a ſector, 


* 4 -- 


A ſector is a part of a circle comprehended between two ſemi- 
diameters that are not in the ſame ſtraight line, and may be either 
greater or leſs than a ſemicircle. The area of a ſector leſs than a 
ſemicircle is found by multiplying the arch line, found by the laſt 
Problem, into the ſemidiameter, then will + the product be the 
area : and if the ſector be greater than a ſemicircle, from the area 
of the whole circle ſubtract the area of the leſſer ſector, and the 


remainder will be the area of the greater, 


4 
EXAMPLES. 
t. There is a ſector whoſe ſemidiameter is 1 + feet, the chord of 
the whole arch 22.3, and the chord of half the arch 12.5 ; requir- 


ed the area of that ſector, and alſo the area of the remaining part 
of the circle, which is a ſector greater than a ſemicircle ? | 


Anſwer, 1. 12:4 Then 25.9 
| S | 15 
Fs. 55 
10. o 2) 388.5 
22.3 | — 
—— Scecdt. area 194.23 
3) 77.7 


Arch line, 25.9 | 
2. | 15 +15 = 30 Diameter. 


and 30 X 30 X .7854 = 706.86 Circle's are. 
L eeſſer Sector's area = 194-25 


Greater ſector's area, 512.61 


2. There is a ſector whoſe ſemidiameter is 24.5, the chord of the 
whole arch = 3.92, and the chord of half the arch 2.2; required 
the areas of the leſs and greater ſectors reſpectively ? 18 

Anſwer, the leſs, 5 5 8.6; and the greater 1327. 1454. 


1 R OB LEM XXII. 


The meaſure of the chord line, and height of a ſegment of a 
circle given to find the diameter of the whole circle. 


\ 


Dn U 


Square half the chord line, and divide the ſquare by the height, 
and the quotient added to the given height will be the diameter 
required. 1 | | 


EXAMPLES. Y 
1. 'The chord of a ſegment is 22.3, and the height 5.4 ; requir- 
ed the diameter of the circle ? 5 


An. 11-15 X 11.15 „ | | 
OR —— + 5.4 = 28.422, diameter required. 


54 
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2. The chord of a 1 is 36, and e 6; required the 
diameter? 
Anſwer, "9, 


Note, The diameter may be found. mathematically, by complet- 
ing the circle, 


PROBLEM XXIV. 
To find the area of the ſegment of a circle. 
kN iS. 
Find the fl hy the laſt Problem, then find the area of the 
ſector by Problem XXII. From the ſemidiameter ſubtract the 
height of the ſegment, and multiply the remainder into + the chord 


line, the product ſubtracted from the area of the ſector will leave 
the area of the goon 


EXAMPLES 


1. Of a S of a circle, the chord is 19, and height 45 re- 
quired the area? 


Anſ. 13.833 X 13.14 = 182, area of the ſector. 
13 833 X 9-14 ® 1 436, area of the triangle. 


— 


65.563, area of the ſegment. 
2. Required the area of a ſegment, the chord line of which is 


35, and height 9.6? | | | 
Anuſwer, 236. 06. YT 


Mito; If the ſegment be greater than a forakelrele, find the area 
of the compliment as before, and ſubtract it from the area of the 
Whole circle for the anſwer. 


PROBLEM XXV. 
"To find the area of an ellipſis. 


r 


. 
An ellipſis, like the circle, is bounded by a regular curve line; 
which returns into itſelf, but its tranſverſe diameter is longer than 


the conjugate. The area is found by multiplying the one diameter 
into the other, and that product by. 7854. 


E XAMF ES. 


1. The tranſverſe diameter of an eltipſis is 20, and conjugate 
13. ; required the area? _ „ | om 
Anſuer, .1854 X 20 X 13 = 204-204. 


2. The tranſverſe diameter of an ellipſis is 614, ind conjugate 
447; required the area? 
Anſiber, 1948. 100416. 


PROBLEM XXVI. 


To meaſure a parabola. 


A parabola is a curvilineal figure, formed from the ſection of ©. 
cone, cut by a plane parallel to one of its fides. It is 4 of its cir- 
cumſcribing parallelogram, and therefore the area is found by tak- 


ing + of the product of the baſe and perpendicular height. 


EXAMPLES. 


1. There is a parabola, whoſe baſe or greateſt ordinate is 30y 

and perpendicular height 22 required the area? | | 
Anſwer, JO X' 22 X 2 ag 

; OY CO CO 


EL Co: LEES 
2. There is a parabola, whoſe baſe is 53.75, and perpendicular 
height 39.25 ; required the area? . 8 


Anſwer, 1406. 4 583. 


#* 


K E „ 


ME NSU RATIO N. 


IL, OF SOLIDS. 


8 oL1Ds conſiſt of length, breadth, and thickneſs, 


PROBLEM L 
To find the ſolidity of a cube, | 


Lo ooo 
A cube is a ſolid body, comprehended under ſix geometrical 


ſquares as a die: therefore involve the given ſide to the 3d power 
for the ſolidity. Do | i 


EXAMPLLE. 


There is a cubic piece of mahogany which meaſures 3 feet 8 
inches every way; required its ſolidity? 1 
* 1 , 


Anſwer, 3: 8 * 3:8 XK 3:8 2 318 * 3.8 2 4931. 


PROBLEM U. | | 


To meaſure a parallelopepidon. 


1 
Multiply length, breadth, and thickneſs continually. 
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EXAMPLE. 


There is a piece of wood 25 feet 6 inches in length, 2 feet; 
inches deep, and 4 feet 8 inches broad; required the folid content 
ee 25.6 * 2.3 & 4.8 = 267 feet 9 inches, 


PROBLEM UI. 


To find the ſolidity of a triangular priſin, 


KU 


Multiply the area of the baſe into the length of the ſolid. 


EXAMPLES. 


1. There is a triangular priſm, each fide of the baſe of which is 
18 inches, and the length of the ſolid 20 feet 6 inches; 3 required 
the lolidity ? | 

Au. 1.5 X 3 3 
= 2,25 and 2. 25 — IG = f. 75. 


4 
Then 2. 25 * 1. 75 X 1. 75 X 1-95 = 11 9074375, the re ro 
of which is 3.465, the area of the baſe. | 


Laſtly, 3.465 X 20.5 = 71-0325 ſolidity. 


2. Suppoſe each Gde of the baſe had been 15.6 inches, and the 
length 19.5; required the folidity ? 


451. In this caſe, as in every other, the perpendicular may be found. 
Therefore perpendicular = 13,51, | 
15.6 
Then 13:51 * —— x 19:5. 


—d — 82 14.27 feet. 


0 


AT PEN DA 
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PROBLEM 1V, 


To meaſure l. | 


bd. at. nd 


R U I. E. 


A . is a ſolid, whoſe baſe is a polygon, and ſides plane 
_ triangles, terminating in a point at the yertex : wherefore multip 


the area of __ baſe by one third of the Anne for the ſolidity. 
EX AMP I. 1 8. 


1. There is a pyramid each ſide of whoſe ſquare baſe i is 8 feet, 
and perpendicular height 24 feet 6 inches; required the ſolidity-? 
Anſaver, 8 X 8 X 24.5 = 15608, 
In the triangular pyramid let each ſide of the baſe be 212 
. and perpendicular height 16 feet; required the ſolidity! ? 


Anfwer, 7.413 feet. 
3. Suppoſe the baſe a heptagon, of which each ſide is 15 1 
and perpendicular let fall from the center 15.58 inches; ſuppoſe 


| alſo the perpendicular height 13 feet 6 inches; required the *- . 
Baer 5 | 


Anſwer, 25. 56 ſolid feet. 


PROBLEM v. 
| To find the ſolid content of a cylinder. ; 


R M I. 


A cylinder i is a ui ſolid body, whoſe baſes are circular, paral- 
el; and equal: wherefore multiply the arca of the baſe into the 
length for the e. | 


EXAMPLES. 


1. The diameter of a cylinder is 4 feet 6 12 and lng 12 
feet 9 inches; required its ſolidity 
Anſwer, 4.5 X 4.5 X 7854 X 12-75 202.7797. | 
2. Suppoſe the diameter of the baſe only 214 inches, but the 
length 16 feet; required the ſolidity? 
a 40.34 feet. | 


Pp 


198 Ar in 
PROBLEM VI. 
To ſind the ſolidity of a cone. 
Eq a0 1 


| Peculiar t to a cone is a circular baſe, which tapers gradually, and | 
terminates in a point at the vertex. It is + of its circumſcribed 


cylinder: wherefore multiply the area of the baſe by of the Height 
for the an. 


E X AMP L Es. 


. There is a cone, the diameter of whoſe baſe is 45 Wet and 
| perpendiqular height 154 feet; required the ſolidity. 
Anſquer, 4 X 47 X 7654 Xx 53 = 75437 


9 
2. Suppoſe the baſc's diameter 26.5 inches, and m__ 164 feet; 
required the ſolidity ? h 


ener, 21.06. 


Pp ROBL E M VII. 
To find the ſolidity of the fruſtum of a 3 


1 1 1 


When the top of A pyramid is ſo cut off, that the baſes of the 
remainder are parallel, that remainder is faid to be a fruſtum: 
therefore find the areas of the baſes reſpectively ; multiply them 
together; and to the {quare root of the product, add the two areas; 
then multiply cet tum by + of the height for the Marr. 


EXAMPLES. 


1. In the fruſtum of a ſquare pyramid let the ſide of the greater ' 
baſe be 6 feet, and that of the leffer 4, let the height be 66 feet; 
required the ſolidity? 

Anſiber, 4 * 4 = 16 and 6 £6 an nt Then 16 X 36 = 576, 
1 $76 VV 24. Then 24 +16 + 36 = 76, and 76 X 22 = 1672. 
In the fruſtum of a triangular pyramid each fide of the great- 


er baſe | is 25 inches, each ſide of the leſſer baſe 9 inches, and the 
length 15 feet; required the ſolidity ? 


Anſwer, 13.99 feet, 


. 
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3. 5 the fruſtum of an octogonal pyramid, each ſide of the 


greater baſe is g inches, each fide of the leſſer 5, and the e height 10 
fer 6 inches; required the ſolidity? | 


. 17-72 fect, 

f PROBLEM vm. 

To find the ſolidity of the fruſtum of a cone, 
. L E. 


If a part be ſtruck off from the top by a plane parallel to the 
baſe, the remainder will the fruſtum of a cone : to find the ſolidity 
of which, to the product of the diameters of the two baſes add the 
{quares of the diameters; ; multiply the ſum by 78 545 and that 
product by 5 of the height for the ſolidity. | 


EXAMPLES. 


1. In the fruſtum of a cone the diameter of tha greater baſe ls 
6 feet, and of the leſſer 4, and length 12 feet; 3 required the ſoll- 
dity. Anſwer, 6 X 4 + 60 X 7854 X 4 = 263.8944- 
21. In the fruſtum of a cone, the greater diameter is 18 inches, 
and the leſſer 9, but the length is 14 feet 3 inches; e the 
ſolidity? | 
Anſwer, 14.677 5 feet. 


PROBLEM IX. 


To meaſure the fruſtum of a naht angled prilmoid, * baſes 
are parallel, but r not in proportion. 


1 


RULE. | 2 


To the lefs length add half the greater, ad multiply the ſur 4 
by the breadth of the greater baſe, reſerving the product. Then 
to the leſſer length add the greater, and multiply the ſum by the | 
breadth of the leſſer baſe, and add the product to the reſerved pro- 5 
_ then will their ſum multiplied by 3 of the height give mace : 
olidity. 


Pp 2 


the ſolidity? 
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1. There is a priſmoid, in which the greater baſe is 6 feet in 
length, and in breadth 2; the length of the leſſer baſe is 4 feet, 
and breadth 11; what is the ſolidity, the length being 12 feet? 

| Anſwer, 6 +2 X2+4+3X 1.5 Xx 4 = 92. 
2. In a priſmoid the length of the greater baſe is 38 inches, and 
brcadth 16; and the length of the leſſer baſe is 30, and breadth 
12; what is the ſolidity, ſuppoſing the height 6 feet ? 

Anſwer, 19.94 feet. 


- 


PROBLEM X. 
Jo find the ſolidity of a cylindroid. | 
tO LB 


1. This is a fruſtum of a cone, whoſe baſes are parallel, but not 
equal. The folidity is found by adding to the longeſt diameter of 
the greater baſe the longeſt diameter of the lefler baſe, and multi- 


plying the ſum by the ſhorteſt diameter of the greater baſe, reſerr- 
ing the product. | CG: 4 

2. Then to the longeſt diameter of the leſſer baſe add half the 
diameter of the greater baſe, and multiply the ſum by the ſhorteſt 
diameter of the leſſer baſe, to which ſum add the product, per iſt 
Rule; multiply this ſum by .7854, and that product again by the 
height for the folidity. is . | 


EXAMPLES, 


1. In a cylindroid, whoſe baſe is an oval, of which the tranſverſe 
diameter is 20 feet, and the conjugate 12: But the upper baſe is a 
circle whoſe diameter is 15 feet. The cylindroid is 30 feet; re- 
quired the ſolidity ? 55 | | 

Anſ. 20 X 75.5 X 12 = 33o (Q_ | 3 

is +10 X 15 = 375 : * .7854 X 15 = 8298.105. 
2. In a cylindroid, the baſe being an oval, the tranſverſe diame- 
ter is 44 inches, and conjugate 14; the diameter of the circle at 
top is 26 inches, and the height of the cylindroid 9 feet; required 


Anſwer, 33.47 feet, 


5 the ſolidity. 


its ſolidity ? 


a vv n n, 


r um b IVI 7 
To find the 78 27 of a ſphere or globe. 
| -*& V L E. 
A lobe | is 2 folid body, each _ of the ſurface of which is equl- c 


diſtant from the central point within it. To find the ſolidity, mul- 


tiply the axis, or diameter, into the circumference, and that pro- 


duct into 3 of the axis for the anſwer. 


EXAMPLES. 


1. What is the folidity of the th, whole axis is 7964 miles ? | 


Cir. 250154 = 4-398529 
Axis 7964 = 3.901131 


85 13377 = 3. 122005 | 
Pn 11.422549 ſolid miles. „ 3 


Or the proportion may be a 28 21: 11:: the cube of 6 the axis 


For 7964 = 3. 901131 
3 


7 = | 


14 == 041307 


12.744786 
ES Et ri 


9 before, ("TY 422 567 
2. There is a globe whoſe diameter meaſures 20 bert 3 "Gs 


Os; 41 905 feet nearly, by Rule 2d. 


PROBLEM XII 


To find the aa of the fruſtum of a 2 the chord and height * 
of a * given. 


Vr nnr 


PROBLEM XV. 
To meaſure a parabolic condid. 
'R U L . 


Multiply the ſquare of the baſe's diameter by ; the height, and 
that product by 70545 the laſt product is the anſwer. 


EXAMPLES. „„ 


1. Suppoſe the diameter of a bowl, in the form of a parabolic 
conoid be 20 inches, ang the height 16 inches; e the fo. 
| lidity? io 


1 Anſwer, 20 & 20 X . 7854 X 16 = 5026. 36. 
2. Supoſe the diameter 36 inches, and height 33 inches 3 require 
6 the ſolidity ? 
Lulu, 16794-9936. 


PROBLEM XV. h 
To find the ſolidity of a _ hs | 


1 


M,ultiply the 1 of its greateſt circle by 3 of 78 54 = = 41 388, 
_u Pb that ſn by the length for the anſwer, ; 


EXAMPLES. — 4 


1. Suppoſe the diameter of the greateſt circle 20 inches, and | 
Las 80 inches; required the ſolidity ? 
Anſer, 20 X 20 X .41888 x 80 = 13404. 168. - 
2, Let the gud diameter be 36 inches, and length 99 inches; 
3 the | 


lidity ? 
8 5 37⁴⁴ inches nearly 


Ar DAH 


ME NSU RATIO N. 
m. OF BOARDS AND TIMBER. 
PROBLEM I. 
I. To meaſure a board, 
M* v 1 1 4 


Ir che breadth at both ends be equal, multiply the length by the 
| breadth, 


EXAMPLES. 


1. There is a board 1 3 inches long throughout, and 10 fect 9 


ect are contained therein ? 


10.75 
895 


11.645 Anſwer. 


2. There is a -board 13 feet by 16 inches; required the content 
in feet 5 Anfaver, TE: feet, : 


inches long; how many 


RULE U. 


If the breadth at the one end be greater than the breadth at | 


the other, add the an and 1 x the ſum 5 the length 
for the content. 
E X A M PLES 
| 1. wad: at one end is 16 inches broad, and at the other 12, 
is 14 feet 6 inches in length; required the content ? 
| 124711 5 „ 
* 2 | 18 | 


4 g | | ; 14.5 F 
„„ oo 2.616 


| 1.116 Anſwers 


1 APPEND I X. 


2. A board 18 feet 10 inches in length i is 18 inches broad at one 
end, and 14 inches at the other; required the content? 3 
Anſwer, 25.111. 
3. If a board be 8 inches in breadth, what length will make a foot? 
5 8 ) 144 


— — 


s inches. Anſwer, | 
4 If a board be 14 inches in breadth, how many inches will make 
A Hot 2 | Ws; 105. 


PROBLEM II. 


To meaſure ſquared timber. 


* U I. 


If the baſes are SY and ſides ſtraight and parallel, muy 5 
the arca of the baſe by the length. | 


EXAMPLES. 


1. There is a piece of mahogany 2 feet 8 inches broad, 15 inches 
deep, and 8 feet 6 inches long; . how many folid feet doth it contain . 


. oe. Co Oe3 "EY 04 
2. There is a -plece of mahogany 18 inches ſquare, and 10 fcet 
10 inches long ; how many ſolid feet doth it contain: ? 
Anſwer, 24.4. 
3. What length 5 2 piece of timber 18 inches ſquare will make 
a ſolid foot? ; | 
18 K 18 = = 324 ) 1728 ſolid inches in a foot. 


| 3 inches. 1 
Or, 2-25 ) 1.000 


4 = 5+ inches ag before. 
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4. If a-piece 2 timber be 20 inches broad, and 15 deep how 
much length will a ſoljd foot require? 
| edna 5.76 inches, . 


1 5 E 8 I 
If the baſes are . the beſt way of computing the con- 


tent, is to conſider ſuch timber as the fruſtums of, ON and 
calculate e | 


EXAMPLES 


Given a piece of timber 30 inches ſquare at the one end, and 
20 welds ſquare at the other, whoſe ** is 18 ens required the 
lolidity 3 r 


30 X 20 = 600 and 30 — 20 = 10 , diff; of the ſides. 


10 X 10 = 100 and 422 = 33.3 


To 33.333 
Add Spas 


* 


633.333 X 18 


= 79. 166 Anſwer. e 
144 | t | | 


2. If a piece of wide be 32 inches by 20 at the greater end, | 
and 10 inches by 6 at the leſſer end, 26 24 238 ing. 3 What is its 
ſolidity in feet? 5 8 5 


21 KX 20 X 0 X 10 = ahead whoſe ſquare root is 
195.959 a mean e : 
Then 32 X 20 = 640 
and 6 Xx 10 60 


95. 959 the ſum. 
8-= 3 of the length, 


12 ) 1 672 


12 ) 597.306 


| 49-775 Anſwer, 
„ Qq2 


bo 
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Note, The common or cuſtomary method -by takin g an Ahh N 


tical mean, is generally ſhort of the truth, as will 48 by reſums , 
ing the laſt example. 


22 ＋ lo , | 
— „ 

2 
Then 21 X 13 X 24 | 
— — = 45.5 feet. 


Which is thee of the true content 4:27 = feet, 


PROBLEM IL 
To meaſure round timber. 
* DL 
If the baſes be equal, it is conſidered as a cylinder, and the 


content calculated accordingly. 


EXAMPLES, 


1. Suppoſe a piece of timber 36 inches in diameter, and 20 fect 


long; required the ſolidity ? 


Anſwer, 3 X 3 X 7854 X 20 = 14.132. 
2. Supoſe the circumference 96 inches, and length 30 feet; to 
find the ſolidityvy. 
Anſwer, 96 * 96 N 07958 = 733. 40928 
and 733 40928 * 
—— yo = = 152.8 nearly. 
144 


Note 1. The common or cuſtomary way in this ends, is alſo erro- 


- neous, by taking 1 of the girt for the ſide of a ſquare, which will be 
evident by reſuming the laſt example, 


96 
— 24 inches or 2 feet, 


Then 2 2 = 4 area of the baſe, 
and 4 X 30 = 120 ſolidity. 
Shot: of the true content * feet nearly, | 


APPENDIZ 


| - < 
Note 2. If the baſes/are unequal, ſuch timber ought to be cons 
ed as . of cones, and the content found ann , 


* 


EXAMPLES. 


1. If a plece of timber be 12 inches in diametgr af the one end, 
0d ye at the other, what is the folid content, al the ng | 
Zo feet? | 


3 feet Then 2 X 2 


"Ig 
1 Bo, i = 1.333 
2 


Product * diff. TH Ad product 3 


— 
4-333 
7854 


1-444 
31.416 
3.2861 
o 39 | 


98. 5830 Anſwer. 


Note, In this caſe the common method js alſo erroneous ; ; for 
let the laſt queſtion be reſumed. | 

1X1 X-e7854 XI -: 385 

3 X 3 X +7954 8. Jn 


— — 


29) 7-854 


3.927 mean area. 
LE | 


117.810 feet, Anſwer, 


2. If a piece of timber be 136 inches in circumference at the 
one end, 32 inches in circumference at the other, and 21 feet long; 
how many ſolid feet of timber doth it contain ? 

 Anfaver, 92 34 fect. 
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MENSU RATIO N. 
IV. OF ARTIFICERS WORK. 


Mex5vnariON applied to the work of ile with the cuſtoms 
to be obſerved relative thereto. 


'L 07 Corpenters Work. 
R U 1 * 
The meaſurable branches of carpenters work conſiſts in flooring, 


partitioning- and roofing, all which are meaſured by the ſquare of 
10 feet long, and 1 10 feet broad = 100 ſquare beet 


PROBLEM I. 


Of flooring and partitioning. 


E X AMP L E S. 


1. If a floor be 42 feet inches, by 3o fect 6 inches; how many 
ſquares of flooring doth it contain ? 
42.75 


307 


21.375 
128250 


| Anſwer, 13-03875 ſquares. 
| 2. A floor 57 feet 3 inches by 28 feet 6 inches, is to be done at 

L. 3: 10s. the ſquare ; how much will it coſt ? 8 
Anſwer, 16.3 1625 at 70 | = . . 

. There is a partition 91 feet 9 inches * 12 feet 6; how many 
ſquares doth it contain? 1 

Anſuwer, 91. rz. 5 = 11. a = 

. A partition 44 feet 8 inches. by 3o feet 6 1 is to be done 
at Kg 4 : 15s. per ſquare 3 ; hows ___ be the . ? — 


Anſwer, L. 64 : 14: 


7 : 
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PROBLEM II. . 
Of roofing. | 


R U L E. 


When a roof is truly pitched, the meaſure is eſtimated from the 
| ſquare content of the 2068. being accounted + thereof, 


EXAMPLES, 


1. The floor of a houſe is 52 feet 10 ane by 35 feet 6 115 
how many ſquares of roofing does it contain? 


52.833 
35 5 


ade 166 
I585,.000 
„ © 's 


2) 1875-5833 
937-7916 


28.1337s Anſwer. ' "XN ES. "Pb 

2: . There is a houſe 44 feet ꝙ inches, by 20 feet 3 ches nh 

the walls; how many ſquares of roofing does it contain, and what 

will be the charge at L. 4 : 17 ; 6 per quare ? | 
Anſwer, 24.84 nearly, 


Note, Cornices, doors, and caſes, window frames, guttering, lin- 
tels, ſommers, ſkirt boards, Sc. are meaſured by the lineal foot. 


II. Bricklayers Work. 


PROBLEM I. 
Ke. 


6 


B e 1 E. 

In- general for hips and vallies double meaſare | is allowed. When 
double meaſure is allowed for gutters, meaſure the length along the 
ridge tile, and that gives-double meaſure. Double meaſure is alſo 
allowed at the eves, for the D over the Plate. | 


* 
Sa 


- * = 
| : 88 1 "REN 4 Claes 
2 ORR TSEY 1 508 Ran 4 RICE IO Cart 


N 3 
+ 


zn ' APPENDIX, 


EXAMPLES. 


1. There is a roof covered with tiles, whoſe depth on both ſides 
3s 40 feet 6 inches, and length go feet; how many ſquares of tiling 
will it make ? | | 8 : . bs 
do. s X 30 . 
— — = 20.25 - Anſwer: 
100 


2. There is a roof covered with tiles, 62 feet 8 inches by 30 feet 
in height on either ſide; how many ſquares doth it make ? 8 


1 p ROB LEM u. 
| | . | Walling. 

in moſt caſes of this kind the thickneſs of the wall is reduced to 
the common ſtandard of + brick thick, wherefore multiply the ſu- 


petficial content in feet by the number of bricks in thickneſs, and 
divide the product by 3 for ſtandard thickneſs; then divide that 


o 


1 For ſquare rods by 272.25 the ſquare of 162. 
oF For ditto of 18 feet by 324. „ 
1 2 And for 21 by 3 by 63. 
| : YR AMPLES. 
. 2 1. If a wall be 82 feet 6 inches long, 20 feet 3 inches high, and 
| $ bricks thick; how many rods of 16 feet doth it contain? / 
Eds Hol | 
207 | 
Gs, | 20.625 
s 8 : | + 16500 | be po — 6 


| 61.44 Anſwer, „ 1 


; 
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2. If a wall be 245 feet 9 inches long, 161 feet high, and 24 bricks 
thick, how many rods of brick-work are contained therein, when re- 
duced to ſtandard thickneſs, and as it is uſual, omitting the decimal 
in the diviſor and dividend ? Anfaver, 24.84 nearly. 


| Note, Chimneys are reckoned at double work. | 


III. Plaifterers Work. 


1 


This work is meaſ rod by the lineal foot, and the ſquare feet reduced 
| „ to ſquare yards. 1 


EXAMPLES. 


1. If a ceiling be 82 feet 9 inches long, and 32 feet 9 inches 
broad; how many ſquare yards doth it meaſure ? | 
82.75 X 32.75 „ ; 
——— = 381.118 ſquare yards. 


N. 


2. The partitions between the rooms of a houſe meaſure 1411 
feet by 114 in height; how many ſquare yards are there ? 
on, Anſwer, 176.87. | e 


IV. Joiner Mord. 
RU I 


Joiners, in taking their dimenſions, begin at the top, and with a 
ſtring, girt over all the mouldings, but in taking the perimeter, they 
take it as it is upon the floor. | 


_EXAMPLES. 
1. A room being meaſured over the mouldings, turned out 16 
feet 8 inches in height, and the perimeter meaſured 96 feet 6 inches; 
how many ſquare yards did it contain? | | 
| „ 9 
8 — | — 2 178.9 


Cms oe Re 
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2. wy the ſame kind of meaſurement, a ada was found to be in 
compaſs 137 feet 6 inches, and in height 16 feet 3 inches; how 
many ſquare yards doth it contain? Anſwer, 248.2. 


Note, In meaſuring doors, window ſhutters, and all ſych work a8 
is wrought on both ſides, work and half muſt be charged, conſe- 
quently, after the content is found as before, r by 3, and 

divide by 2 for the meaſurement to be charged. | 


IV. Painters Work, 


RULE 


This work is meaſured every way over the mouldings, wherever 
the bruſh touches, and is charged by the ſquare yard at a certain 
Tate for one, two, or three coats. 


E X A MPLE 8. 

1. A room was 3 whoſe height being Ren: was un to 
be 18 feet 6 inches, and circumference 135 feet 9g inches, two doors 
8 feet 6 inches by 5 feet 3 inches each, and 4 windows 7 feet 3 
inches by «5 feet 9 inches each. The doors and windows being 
painted on both ſides are to be charged double; what will the * 
ing amount to at 8d. the NEON yard ? 


135-75 X 18.5 2511-375 
8.5 X F X 2 = 309.25 
7.25 X 5-75 X 4 = 166.75 
9) 2767-375 „ a 


30) 307-486 ſquare 1 


'L. 10.249 charge. 


2. A room 22 feet 6 inches high, and 155 feet ꝙ inches in circum- 
ference, in which there are 4 windows, each 8 feet 3-inches by 6 
feet 4 inches, and 3 doors 10 feet 3 inches by 6 feet 4 inches; how - 
many ſquare yards doth it contain, and what will be the charge of 

painting it at 94d. per ſquare yard ? 5 
| Anſwer, 434. 230 = L. 17 . 12: « 10. 1 
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VI. Glaziers Work. 


Glaziers meaſure and charge their work by the foot ſquare. 


EXAMPLES. 


1. A window conſiſts of 12 panes each, meaſuring 2 feet 81 inches 
long, and 1 foot 43 inches broad; how many feet of glaſs doth it 
contain ? Anſwer, 2. 250 X 1.354 X 12 = 44-34 ſquare feet. 

2. A window conliſts © 
in length, and 1 foot 45 inches in breadth z how many feet of _w 
doth it contain?  Anſaver, 96 feet 65 inches. 7 


VII. Maſons Work. 


RU E 


This work is actions and charged ſometimes by the foot ſquare, 
ſometimes by the foot ſolid, and alſo ſometimes by the rod 21 feet 


v3 


EXAMPLES. 


1 wal be 220 feet 6 inches long, and 12 feet 64 inches | 
high; how many ſuperficial feet doth 1 it meaſure ? 4 
F. I. 2 
Anſwer, 220.5 X 12 64 = 1 
+ i a wall be 97 feet 5 inches long, 18 feet 3 inches high, and 
2 feet 3 inches thick”; how many ſolid feet doth it contain 
Anſwer, 4000.185, We. 
3. A wall is 112 feet 3 inches <6 16 feet 6 inches; how many 
roods does it contain? LT Eg 


Anſwer, 295. | : 
Ly” . | Pi 


16 panes, each meaſuring 4 feet 54 inches 


WE] AP?P2PEINDIY. 


THE NATURE AND USE OF LOGARITHMS. 


. 


Lodaxrrnus are artificial numbers ſo proportioned to each other, 
and fo adapted to the natural numbers, 1, 2, 3, 4, 5, &c. that the 
ſame anſwer may be obtained by addition and ſubtraction of loga- 
rithms, as by the multiplication and diviſion of their correſpondent | 
natural numbers, 2, 
For an eaſy method of conſtructing a table of logarithms, ſee 
the Univerſal Acccountant. It may, however, be proper to ob- 
ſerve here, that the figuye of every Jogarithm before the ſeparating 
point, is the index, or characteriſtic of the logarithm, becauſe it 
points out the higheſt or remoteſt place of that number from unity, 
in the infinite ſcale of proportionals towards the left. Thus all 
logarithms of numbers below 10 will have o for an index; between 
10 and 100, will have 1; between 100 and 1000, 2, &c. And in 
general, the index will always be one ſhort of the number of places 
in the natural number, correſponding to the logarithm. Hence, 
in any table of logarithms, it is quite unneceſſary to prefix the in- 
dex ſince that is immediately diſcoverable from the number of 
places, of which the natural number conſiſts ; and vice verſa, the 
number of integral places repreſented by the logarithm is alſo known 
from the index. The following examples will ſerve for an illuſ- 
tration. : 5 


Nos. 5 
5555 = 3.74468 5855 = — 1.74468 
55595 = 2.74468 055565 = — 2.74468 
55,55 = 1.74408 005555 = — 3.74468 
$3555 = 0.74408 . 0005555 = — 4.74468 


Here it is to be obſerved, that the logarithmic part is always the 
ſame, and the index decreaſes, according as the number of places 
decreaſe. When the number falls below the common barrier, viz. 
1, the index then becomes negative, and ſerves to demonſtrate how | 
far the firſt ſignificant figure of the decimal is below 1, For the 
value of every fraction is known by dividing its number by its de- 


nominator, whereiore .05555 = ris | 


* 


A 7 N If 


But if from 5555 = 3.74468 
| You take 100.000 — 5.00000 


| -* The remainder will be 2.74468, and ſo of any 8 


From the nature of theſe negative quantities, it is evident that the 
addition of a negative quantity amounts to the fame thing as the ſub- 
traction of a poſitive quantity, and vice ver/a, that the ſubtraction of 
a negative quantity 1s the ſame as the addition of an affirmative. 

l | 


PROBLEM I. 


oY 


Jo find the number correſponding to any logarithm in the table. 


d 


Kt U LE 


Seek the three firſt figures in the column entitled Num., and if 
it conſiſt but of three figures, its logarithm will be found in a line 
with it under o. If it conſiſt of four figures, find the firſt three 
figures as before, and the units place at the top, in the column of 
which, even in a line with the preceding part of the number, will 
the logarithm be found. If the number exceed 4 figures or places, 
ſubtract the logarithm of the firſt four places, from the logarithm 
next above it, which is always the next in order in the ſame tine, * 
unleſs the units place be 9, and then it is the firſt in the next co- 
lunm; multiply the remainder conſidered as a whole number, by 
the reſidue of the hatural number, conſidered as a decimal, and the 
product added to the right hand fide of the logarithm of the firſt 
4 figures, with the proper index, will be the logarithm complete. 


* 


EXAMPLES, 


1. Find the logarithm of 59. As the tabie commences at 100, 
look for 590, and you will find .77085, to which prefix 1, for an 
index, and the logarithm will be 1.77085. VVT 
2. Find the logarithm of 3784 = 57795, prefix 3 for an index, 
and it will he 3.57795. T5 EE | 
* 3. Find the logarithm of '5. Seek for 500 = .69897, and pre- 
fix. — 1, and it will be — 1.69897. | | 
4. Find the logarithm of 34.75 = -54095 to which, as there 
were only 2 integral places, prefix 1 for an index, and it will be 


1. 54095 


- 5 
* (2 V. 
A by o 
3 1 8 IE 72 
; 


APPENDIS 


5. Find the logarithm of 38545. acc = ſo 
and 3854 — ——— 


Remainder, *** 
| Rem, N 8 | 


= 
Therefore 3. 58602 NY 1. 00005 * 1 the jogarithm ! | 


6. Find the logarithm of I „ 
ä 
e 
5 Remainder, A 
Rem. figure, 83 
595 
| 17439 
185 1 5 . WA 


PROBLEM H. 
To find the number correſponding to any logarithm, 
1 bo - 
geek the logarithm | in the table, and the Girſt 3 figures will be in 


a linc with it in the firſt column on the left, and the units place 
will be found at the top of the column of the logarithmic place. 


The numbers will be integral mixt, or a pure decimal as the index 
points out. | 


EXAMPLES. 


3. | What 3 is the natural number anſwering to 8 3.76110 

The figures of the logarithms riſe progreſſively with the numbers, 
*  wherefore look for the figure next the point 7, then for 6, and the 
whole logarithm will be found in a line with 576, and in the co- 
lumn of q, ſo that the whole number will be 5769. Had the index 
been 2, 9 would have been a decimal, and had it been i, , me two 
laſt figures, viz. 69 wound have been a decimal, Sc. | 


APPENDIZE 


2. What i is the natural number correſponding to 1. G ? 
 Anfaver, . 5. 


If the index exceed 3, the natural number will exceed the bounds 


of the table, in which caſe, take the difference of the two neareſt 
logarithms to it on each fide, and alſo the difference between it 


and the leſſer logarithm of the two former. To this laſt difference 
annex cyphers, and divide by the firſt difference, then will the quo- 


tient added to the firſt four figures n conſtitute the me re- 


quired. | — 
| EXAMPLE 
| Value 5; e 3.97061 = 9345 


| 97063 — 97058 
and 97051 — 97058 


l 


PROBLEM III. 


To multiply whole or mixt numbers logarithmically. 


7 N 


e 


Add the logarithms of the numbers given. 5 
EXAMPLES. 
"Fe Multiply 375 into 45- 375 =. 2-57403 
45 45 = : 1.05321 8 
| 1875 Ce, 2 1 
1590 Sl 3 1 _— 
16875 | | 
2. Multiply 5785 into 83. . 5785 = 3.76230 
85 85 = — 1.92942 


28925 3 8 3.69172 
46280 ; —_ 


% 


3 Then g So and 5.9706 1 = 934560, 
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. Multiply 9375 into 085. 0375 = — 2.57407 
08 5 | 5 085 = 2. 92942 
, Cle pie 1 en $0349 
3000 | 5 
0031875 


PROBLEM IV. 
To divide whole or mixt pombe by logarithms. 
R . E. 


Subtract the logarithm of the diviſor has the logarithm of the 
dividend, and the remainder will be the en of the quotient. 


EXAMPLES., 


. Divide 934 560 by 162. a * 


+ | | | 924560 = b. 97061 
| | . os. | 


5769 = 3. 150 10 


2. Divide 4917.25 by 58. 5 
TY 4917-25 = 3.69772 
2885 = — 1.92942 


ER REC oe on dens - +, 2 aero th. A 
* 6 . % 


1 SY 5785 3/8230 


PROBLEM v. 
To reſolve queſtions in ne, logarithmically. 


= VL 


POLE | ated the queſtion as before, add the terms to be multi - 
plied, and from that ſum take the dividing term, * remainder 
will be the e of the n 


APPEND 1X 41 


EXAMPLES. 


t. Bought 374 bol of barley, and paid L. 567 what did it coſt 
me pris chalder F 

374 = 2. 57287 
16 = 1.20412 
365 = = 2. 56229 


. 613 = : 1.19354 Anſwer. 


Note, If every font of the firſt term but the laſt be ſubtracted 
from 9, and the laſt from 10, we will then have what is called the 
arithmetical complement, and the ſum of the terms — 10 will then 
be the anſwer, as in the laſt example reſumed. 
742713 
1.20412 
| 2. 56229 


1193 54 as before. 


| 2. When Made v wine coſt L. 80 per pipe, it was retailed in 
dozens at 36s. what ſhould the dozen be charged at when Madeira 
coſt L. 95 per pipe? 

ED 95 Ar. Com. = 8.12228 


36 = 1.55630 
. e gogzog | 
38.16 


3. A gun conſiſting of 3600 men have bread to ſerve them 
35 days, at 24 ounces each day; but ſuppoſing 1200 added to their 
number; how much ought each man to be allowed, that the ſame 
quantity may ſerve 45 Gays ? 


en. D. 
State 3600: 35 :: 24 3600 = 4 pad 
4380 1 45 — 35 = 154407 


24 = 1.38021 N 
— —-—-—V ĩ S 6.48058 
4800 = 3.68124 


5 5 = gas 


— en ———an_—_ 


8 ; 
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14 If 248 men in 5 days dig a trench 234 yards * 27 deep, 
j wide; in how many days will 24 men dig a trench 337 Jars 
ng, 3x deep, and 57 wider. 
M. D. Leng. Dep. Breadth. 
Z | | 248 : 5.5 1: 23-25 :: 2.3: 3-0 
| 24: — 33: 33-75 : 345 : 56 


248 = 2.39445 24 = — 2.61979 
5.5 = 0.74936 23.35 = — 263358 * 
- 23-75 = 1.52827 2.333 = — 1 63202 Q 

3-5 = 0.54407 65.556 = — 1.435733 
5-6 = 0.74819 180 days = 2.27050 * 


= ; Note, The arithmetical compliments are found, according to Mr, 

J Jones, thus; increaſe the index by 1; change its Gen, ſubtract each 
figure from 9, excepting the laſt, which muſt be ſubtracted from 10. 

| But if the logarithmic part conſiſt only of cyphers, n more is 

neceſſary than to change the ſign of the index. ” 


. . is indebted, va. 


3 To A. L. 1628 14 10 = 3.21188 
ö oe B. 362 16 8 = 2-55070' 
| ” 'To C. 28369 14 9 = 4-45285 
* 1 To D. 46 13 10 = 1.66924 
| oh e. 9 12 82 = 0.98387 
72 To F. 436 16 10 — = | 


2.04033 


30854 9 5% 


* — 1.79913 = 


1 

; 3-01008 = 1025. 6087 A's ſhare. 

; 2.35883 = 228.4735 B's 

; 4-25918 = 17804.2468 C's 
1.46037 = 29.4015 D's 
0.78300 = 6.0674 E's 
3-43046 = 274.0702 F's' 


. 19428. 8741 Proofs. 


Log of 19428.075 = 4.28845 
Ar. NOW: Log. 3854-473 —_— 3 


1 | : bue to L. I — 1. 79914 © ; 
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6. A banker in Paris remits to his factor in Amſterdam 455 - 
crowns Tournois ; firſt to London at 3od. per ecu; thence to 
Rome at 65d. per ſtamped crown; thence to Venice at 100 Ro- 
man crowns. per 140 ducats banco; thence to Leghorn at 100 du» 
cats banco, per 100 piaſters of Leghorn ; and thence to Amſterdam 
at 86 groats per piaſtre ; how many guilders banco will be received 
at Amſterdam! without reckoning charges? 


Neglecting equalities on either ſide, and abridging the terms, the 
antecdents and conſequents will ſtand as under. 
65 pence = 1.81291 
100 Frowns =. 2. 


ck 4 
30 pence = 1.47712 . 3 
140 ducats — 2.14613 | 
| 86 grotes = 1.93450 
#55 en,, 1 
5 8.21570 | | | 
: 3-81291 | 1 
Guil. St. 


25284 grotes = 4- * 032 2. 
PROBLEM VE. 7 
To E involution by logarithms | 8 
R U LS 7. FF 


Multiply 3 logarithm of the No. " the exponent of ths power 
require | | 


* 


EXAMPLES. 


1. Involve 78 to the ſecond power, or the ſquare, 
F * . 5 | 


„„ X11 


; | * 


3 2. Involve 78 to the third power or cube 1. 89209 


474552 = 8. $67667=78 x 78X78 


| 4 Involve 356 to the ſurſolid, or fifth power. ” 


RY = Ry 


| on 5 12.765725 = 371807687576) | Anſwer, 
PROBLEM VII. 
| | 10 perform evolution by logarithms, 

R UF L E. | . 
— the bet of the given power * its e 


hy EXAMPLES. 


3 1. What is the ſquare- root of 6083 ? 
* | 1: as ofb. 26+ 


4 1.89209 = 78 
2 


2. What i is the box root of #74552 ? 


. 474552 = 6.7627 
| | and 5: 67627 = = 1. 89029 = 78 


— 


9 Whats the ſurſolid root of 3716058678776 


1 5718076875776 = 12.75725 
| N und 2.75725 


—ſ = 2.88145 = 356 
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Tad: 3 

The amount of One Pound in any number of Years. 

Yrs _ 


3 


LL, 30%ο⁹ % OI. CA I. OOO I. o SCO 
1. 06090001. 0 12250. 1816000 1.0920250] I. 10250 
1.927270 f. 1087178 1. 1248640 1. 1411661 1. 1576250 
I. 1255088 T. 1475 23001. 1698585 1. 1925186 1. 2155062 
1. 59274. 1. 1876863 T. 2166529 1. 2461819 1. 2262815 


— __ — 


1.19405 23/1. 22925531. 2653190 1. 302260 1. 3400996 
1. 22987381. 2722792ʃ1. 3159317 1. 3608618 T. 40% 1004 
1. 26677001. 3168090 T. 3683690 1. 4221006 1.477454 
1. 304773101. 362897301. 4283118 1.486095 1 1.313282 
10 T. 3439162 I. 410%. 4802442 1. 55 29694] 1. 6288946 
111.3842338 f. 459% T. 5394540 1.02285 300 1. 71033931 
121. 425 76081. 51 106861. 60 10322 1. 6958814] 1.795856 312 
131.4685337 f. 56395601. 665035 1. 2721961 1.88 56491/1713 

141.5125897 T. 6186945 f. 7316764 1.85 19449 1.9799316[14 
15 1.529674 1.675 34880 f. 8009435 L. 2382824] 2.789281“ 25 


per cent per cent aper cent 44 percent 5 per cent. Vr, 


S oo K „ 


haut 
89 890 Seen 


— 
8 
— 


— —————— —— —— 


161.6047004. 7339869 [f. 8729812 2.022370 2.1828745ʃ16 

171. 65284761. 7946755 9479005 2. 11337680 2. 292018377 | 

1811.7024330[1.8574892[2.0258165 2.2084787| 2.4066192118 

| 19|1.7535060[1.922501312.1068491 2. 3078603 2.5269502119 
200 1.8061112|1.9897888[2.1911231 2.411140] 2.65 32977140 


211.8602045 2.05943 142.2787680 2.5 202411 2.789625 T1 
221916103402. 1315 115.3699187 2.63365 200 2.925 260722 
231.9735865 2.2061124/2. 4647155 2.521663] 3.0715237123 | 
242.0327941 2.283328 402.5633041 2.8 760138] 3.225099 9 44 - 
2512-993777912-3632449|2-6658363 3-0054344]_3-3863549}25 | 
262. 15659 122.4459585 2.77 24697 3. 1406790 3.5556026]26 
272.2212890. 531567102. 8833685 3. 2820095 37334563427 
282.28792762.6201719 2.997033 34296999 3-9201291128 
292.3565655 2.7118779 3.11865 143.5840304] 41161356129 
302.4272624. 8067937 3.243322 374531810 43219423130 


x —— 2 


31 2. 5000803 2.90503 14]3· 3731334 3.913857 4. 538039431 
322.5750827 3.067063. So. 8998100 4. 7649414032 
332.6523352 3. 11194233.64838 114.2740301 5. 031885133 
342.7319053 3. 22086033. 7943163 4.4663615 5. 2533479134 
3512.81 33624|3-3335904|3-9460889;4.6673478| C. 4160153 35 
362.8982783 3450266104. 1039325 {4.877 3784 57918161 36 | 
3 2.985 2266 3.57 1025404. 2680898 5. 968604 6.08 1406937 
383.0747834, 3.59601 13044388134 5. 3262192 6.38547 80] 
393.1670259 3.85537 1 704.5763659 f. 5658990 6. 70471103999 

} 4013-26204 77] 3.9592 7148010206 f. 8163645 2.392887 4⁰ 5 
41 3.359873) 4-097833814-9939614 6. 0781009 7.391988 c 
423.4606958 4.24125 79 5. 1927839, 6.35 161541 7761587542 | | 

43} 3-5645167] 4.3897020 5.4004952 6.6374381 8. 149666943 | 
443.571452204.543341605.6165 50 6.9361229] 85571502144 | 

45|3.781 5958] 4.7023585|5-8411756 7.2482484] 8.28222 4 =: 5 

43.89 50437 4.866941 16. 0748227 7. 5744196 9.434281 46 ER, 
4 4.01 18950 5.037284c[6.3178156 7.9152684| 9:9059710{47 | 
48] 4.1322518] 5.2135889]6.5705282 8.271455 5[10.4012696|48 
4, | 4-2562194] 5.3960645[6.8333493 8.6436710110.921333T|49 ] | | 
304.3839000 5.584926817.1066833 9.0326362'1 L -4073997'50 | * | 2 


+ 2 5 
8 a „ "Yap 31 
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2 : 1 D - 
* * * F p &# 
d * | 5 „ 
F ' 1 
5 8 * Ec i 7 
/ ; K ; y 
> 
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TABLE II. 
The preſent Value of One Pound payable at the end of any num ber E years. 


g 
| Yrs'3 p.cent [3+ p. cent 4 p.cent CE 5 p. cent re 


1. 9708737. 9661835. 9015384. 9509378523709 
2/.9425959|-93351071-92455631.91572991-9070294 
3/-91514161.9919427|.83899631.87649661.8638376 
| FL. 4 .33348701.37144221.85430411.82356131.8227024 
| 0.852608) 84127³ 3219271]. 80245100.2835261 


. FX = $$374342,.8135006|-7903145|.76789571-7462154 


. 4 


1449939 


5066917 
4919337 
4725 
4636947 
271.4501890 
34370767 


2976280 


8130915 
7394072 
7664167 


7224212 
7013798 
6809513 
6611178 
6418619 


62316659 


6050164 
5873946 
3702860 
5536757 


5375492 
5218925 


4243403 
4119867 


39229871 
3883370 
3770262 
3660449 
3553834 
$3450324|- 
3349829 
3252261 
3157535 
3065568 


2889592 
2805 429 


7859909 
7594115 
7337399 
7089188 


6849457 


6177817 
5903906 


5707059 


5572037 
3833611 
5201556 
5025658 


4691506 
4532856 
4379571 
4231409 


4083370 


3950122 


3816543 
3687481 


35784 


3442303ʃ·2 
2850579 
+27 40941 
26355 20 


3325897 
3213427 
3104760 


-2999768|- 
2436687 
2342968 
2252854 
2166206 
2082890 


2898327 
2800316 
2705619 
2614125 
2525724 


2440313 


2723717 
2644386 


2357791 
2278059 
2201023 
2126592 


.2567365|.2054678 
.2492537:.1985196 


5021.1 
T070 


e 


1918064 
53202 
1792533 


7599178 
7306902 
7025867 
6755641 


0495 809 
661788316 
0394041; 


245970. 
6005740 
5774750 
5452645 
5339081 
5133732 
4936281 


4746424 
4863869 


435570914 
4219553 
4057263 
3901214 
3751162 
3606892 
3468165 
3334774 
3206514 
3083186 


388336 


2964602 


2534154 


2002779 
1925749 
1851682 
1780463 
1711934 


1646138 


1582825 
1521947 


1463411 


7348284 
7031851 
6729044 
6439276 
5616798, 
589663 
5642716 
5399728 

. 5167204 


4944093 


473176314 
45 28003 
4333017 
4146428 


3967874 
3797008 
3633501 
3477034 
3327306 
3184024 
3046913 


2915700 
2790150 


. 267000 
2555024 


2444999 
2339712 
2238958 
2142544 


2050281 
1961992 
1877504 
1796654 
1719287 
1645 250 
1574402 
1506605 
1441727 
4379643 
1320233 
1263381 
1208977 
1156915 


3768894 


281240 
2678483 


2098601 
1998725 


7106813 
6762393 
6446089 
6139132 
5846792 
5568374 
5303213 
5850679 
4810177 
4581115 
362966 
4155 206 
3957339 


358942; 
34849 
3255713 
3100679 
«3953027 


2550936 
24294063 
2313774 


2203594031 


1903548 
1812902 35 


1566053 


1288396 
1227044 
1168613 
112965 


1059966 


1009492 
0961421 


0915639 


1491479 
1420456 


1352816 


© 8 5 oo Sf Þ wo. 


hq |} a 
IE 


17 
18 | 
19 
20 


— 


21 
22 
23 
24 
25 
26 
27 
28 
29 
= 


32 
33 
34 


1726574360 
1644356 


[37 


1.407126 
— — 


1107096 


087203750 
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TABLE | 
The amount 1 One Pound per annum for any number * years, 


— 


* 


III. 
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Yrs| 3 per cent a 13 x per cent 9 4 33 cent | 4 & per cent 5 per cent | 


A 


7 nip tg 


2 

3 

4] 4.1836270 
51 _5-3991358 
6| 6. 4684098 
71 7.6624621 
&| 3.8923360 
9 100.1591061 
100 11. 4638793 


11 12.8977956 
120 14. 1920295 
13 15. 6177904 
14 177.0863241 
15 18.989138 
16\ 20. 1568813 
17] 21.7615877 
180 23.4144353 
19 25.1168684 
20] 26.3703744 
21| 28.6764857 
22] 30.5367803 
23] 324529837 
24| 34.426470 
25] 36-4592043 
261 38.55 30422 
27 40. 70963255 
23] 42.930922. 
29] 45, 2138502 


39] 47-5754157] 


31 530.0026781 
32] 52. 5027585 
33] 55. 0778412 
34] 57.730175 
35 60.4620318 


36 63.2759442 
37] 66.174222 
380 69.194492 


40 75.4012597 
41] 78.6632975 
42| 82. 0231964 
43] 858.4838923 
44 89.048 4091 
45.92.7198613 


2. 3000 
3.09090co} 


i 


* 


I .0000000 
2..0350000 
3.1062250 
4.2149428 


5. 30624658 | 


6.5501521 
17194975 
9.0516867 
10. 3684958 


| 11,7313931 


13.1419919 
14.6019616 
16. 1130303 
17.6769863 
19.296808 


20.9710297 
22.705015) 
24.496913 
26.371805 
28. 2796818 


30. 2694706 
32.3289021 
344004137 
36.6665282 
38.9498566 
41.31 3131016 
- 43-7 590002 
46.2906273 
48.9107993 
51.0220272 


—— „„ 


754.4294709 
57-3345024] 
60.34 72100 
63.4531524 
66. 92740127 


| 70. 0076031 


39 72.2342327 | 


7 


73-4578694 
77.0288094 


84.5502777 


92.607 37.12 
96.3486292 
rok. 2383313 
105.7810729 


46/97 
47 1c. 3965009 
48104. 408395911 
49,108.54c6473 
5O'IT2, 7908672 


110.4840314 
115.3509725 

120.3882565 
125.6018455 


130. 9979101 


2.0500000 
3.1216900 
42464640 
5$.416322.5 


6.632974 

7.8982944 

9.2142262 
10.582793 
12. 0061071 
I3.4603514 
15. 025 8054 
16.6268376 
18.2919111 
200.0235876 


— — — 


21.824531 1 
23.697123 
25. 6454128 
27.6712294 
29.778078 
31.969207 
342479697 
-36.6178885 
39.0826041 
41. 0459083 


44.371744 
47. 0842144 


52.9662863 
6.849377 


49.967552 


1.000C000 
2.0500000 
3.1370250 
4-2781911 
34707097 
6.71689 76 
8.019151) 
9.3300136 
10. 8021142 
12. 2882093 
173.8411787 
15. 4640318 
17.1599132 
18.9321093 
20. 78405 42 


- 22.7193367 
24.7 4190608 
26.8550837 
29.0635 624 
31.371422) 


33.7831 3 


306.3033779 
338.9370299 
341.6891963 
44. 505210 


—U — — — 


47.570446 
50.7113236 
53.933331 
574230331 
61. 0070696 


559.3283352 
62. 7014686 
66. 2095274 
69.857908 
73.65 22248 


80.7 249000 


88. 5095374 


77.598138 


85. 9703362 
90. 4091497 
235.0255157 

99. 3265363 
104.8195978 
110.0123817 
115.4128769 
121.0293930 
126.8705677 
132.045 3904 
139. 2632000 


145.8337343 
15 2. 6670836 


811.7022464 


64.723877 
68.666242 
72. 7562262 
77. 0302564 
81.496680 


101.4644239 
107. 03032 2.30 
112.8466875 
118.9247885 
1285 2764040 
131.9138422 
133. 94996 1 
146.0982135 
153.6726331 
161.5879016 
169.8593572 


178.5030282 


860.1639658 
91.0413442 
96.1382047|1 


L.0000c00]. 
2.0.500000 


4- 3101250 
_ $-5256312 
6.8019128] 6 
8.1420084] 7 
9.5491088] 8 

I1.0265643] 9 

I12.5778925 10 

14.20078710I1 

15.9171265I[12 

17.129828 


28,13233461]16 
39.5 390039119 
33.665954 2 
35.7192518 21 
38.505214 44 22 
41.4304751123 
44501998824 
27. 27 
51.113450 260 
564.6691264 27 
58. 4025827128 
62. 3227119129 
66.438847530 


70,7607898 


114 0950230139 

20.7927742 
127. 27.8397629 5 
135.2317510/42 
142. 993338643 
151.1420055 44 
159.7200155 845 
168.685 1636146 
178.4194218147 
128.0253929148 
198.4266625 49 


1 
"gy 

3.152500 3 
4 
3 


75. 2988293 32 | 


_ 


# if: 3h, hes 


E , 


e * dee 1 


209-3479957 150 


c—_— 
* 


# 
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5 TABLE IV. 
=: The ſoc 7 alue of One Pound per annum for any number of years to 


come. 


re] 3 3 per cent [ 37 per cent | 4 per cent | 4% per c cent 5 per cent Y-s| 


I 97087371 9601835 9515384 


5509378 


19 


45727071 


9.25 26241 


10.634955 
11.296073 
11.937935 
12. 5611020 
13. .1661184 
13.7535130 
14.323799 
2014.777474 
* . 
15.415024 
15. 3369166 
16. 4436083 
16,9355421 


17.876842: 
16.3270314 


19.1864545 


1,.9134696 
2. $2861 I3 


2.8016369 
3-7170964 


3-6730792 
4 150525 
54171714 
6. 2302829 
7.196921 
7.7861089 
8.5 302024 


6.373955 
7.606865 


7.001551 
9.954003 


1.899694 


5-3285 530 
6.1145439 


#,3166053 


9-6633343 
10.3027 364 
10.9205 202010. 5631229 
11.5174108ʃ11. 1133874 
7941168 IT-65229 50 
12.6. I 34,5,12.1656688 
13-13896817112.6592969 
13.7098374|13-1339394 
14.2124033[13-5903263 
14. 146979742 I4. 14.0291599 
I5.1671246|[14.45T1153 
15.6204104|14.65608416 
16.0583676015.24069631 


2.7 750910, 
3-6298952 
4-45 1322.3 


5. 2421360 


2˙4353316 
8.108957 


8.704767 


9.3850737 
9.985478 


17.4131476|'0.4*15145}15.6220799 


— — — — 
16.689035 220159827691 
17. 2853645 10. 3295875 


19.7641082 117. 6670188) 16.0630632 


20,0004284| 


18.03;7670 16.9837146 
[9.6004413}15.3920454|17-2920333 
15.7302757|17-5884935 


20.3887655|19.068865 4|17-5735515 
20.76057917119.3902081 18.1476456 


21.1318366 


19.7006842/18.4111977 


247220028. 0006610 18.646132 
21. 711.6322524 200.2904938 18.082819 


212.1672354 20.5 705254 


19.1425 76 


22.492415 20.84 10873(19.3678642 
22.808215 21. 102499819. 5 844848 
23114771921. 3660723 12.727738 
234123999021 599103717. 9930518 
23-7013591121.8348828'20.1856267 


(43-9819<21|22. 626887 20. 3797949 


24254273822. 2827917020. 5488412 


24. $187125|22-4954 4954502! 


20.720039 


24. 77544922 22.7009181| 20.8846535 


25.0247078, 
25. 2667066, 


42. 2594378047 0429361 
230912442 21. wr fe 
25.016568 23. 2765644, 21.341472C 
25. 2 4556178'2 21. 2 


6.00205 46 
6.7327448 


1. 8860946 1.872607) 


2.748943 
3-587 5257 
4-3899767 
$.1578724 
5. 892709 
6.595886 
72687904 
7.9127181 
8.5289169 
9.118530) 
9.68285 24 
10. 2228252 


10. 7395450 


11. 2340150 
117071914 
12.1599918 
12. 5932935 
13.007304 
13.4047 238 
13.7844247 


14.1477746113.4885 738123 


14-4954783 
14.8282089 


15.1466114114.375185 3/26 
15. 45 1302814. 6430330027 


15.74287 35 
16.0218865 
16. 2888885 


16.5443909/15.5928105|31 
16.7883906;15.8026766|32 
17. ee 0025492033 
17.247579 

197.4610124 16. 3741942135 


I ; .06660405 
I 7.8622397 


18.0499902\16.8678927] 38 
18.2296557 17. 0170406[39 
18.4015 844 T . 1590863040 


18.566 1094 17. 294367941 


18.7235497 


18.8742102 17.5459119\43 
19.0183830 17. 6627733 44 
19.163474 12.224258 45 | 


19. 2883707 
19.414 7088 
19.5356065 
19.6512981 


846 


I9. 7020077 


55 2390 
I, 5 ee 
2.7232480 
3-5459595 
4.329470 


$075", © 
$5-7863734 
6.463..127 
7.1078216 
7.7217 3491 
8.,3004142 
8.6632516]12 
9.3935729113 
9.898640% 14 
10. 379658005 
10.837769. 16 
I1.27 40662117 
11*6895869|18 | 
12.085 320819 
12,4622103120 


JET OC — 


12.8211527ʃ21 
13. 163002522 


13.7986417ʃ24 
14.093245 f 


148981272028 
15. 141073529 
15-3724$10130 | 


16.1929040[34 


16.5468517|36 
16.7112873ʃ037 


I7.4232075|42 


I7. 660006 5 46 
17.9810157147 
18.0771578148 
18.1687217[49 
18. — 50 


— 


* 


TABLES OF ANNUITIES, 


The Annuity which 


One Pound «vill purchaſe 


T An. 


o come. 


— 


| 


1 


— 


Yrs 3 per cent 


_ 


Ter cent]q per cent]4Fper cent]s per ent 


- H]I1.128433% 
10. 1172305 


1111. 1080774 


131. 940295 
14.0885 263 
151.0837665 


161.0796108 
17. 0759525 
181.0727087 
191.0698138 
201.0672157 
211.0648717 
220T. 0627473 
231.0608139 
241.0590474 


25/1. 0574278 


261.0559382 
271.0545542 
281.0532923 
291.0521146 


31.499989 


33/1 0481561 
3411-047 3219 


36 1.045 8037 


401.0432623 
| 


1.0407851 
461.0403625 


47 1. 0399605 


48 1.039777 
491.0392131 


50 1.038865. 


311.3569341 


711.2214813 


1. 1876682 1.190719 1. 1938783 
c . 1635444 1. 1666090 1. 1697014 


1211. IoO046 20 


301. 05 10192 


321.0490466 


351.0465392 


371.0451116 
381.0444593 
39/1. 0438438 


411.0427124 
42 1. 0421916 
431.0416981 1.045 3253 
441.0412298 1.044877 

45 


| 


1.0826848{1.0858200 1.089015 3 
1,0790431 


4.033 ©UUO,; 1.400000 1.04.5 CCOO 


1. 5264004 1. 5301960 1 5339975 
1. 3603485 1.3637733 
1. 2754900 1. 2787436 
1. 2246271 1.2277916 


1.272251 


1. 1454766 1. 1485278 1. 15 16096 
113144601. 1344929 11375744 
1. 1202413 1. 1232909 I. 1263788 


DT. CC — EE OECD 


IL.ITIO919|1.1141490 11172481 
1. 10348391. 1065 521 1. 1096661 
1.970615 T. 1001437 1. 1032753 
1.915701. 946689 1.978203 
1. 8682501. 0899411 1.931138 


1. 0821985 1.0854175 
1. 7581681. 0789933 10822369 
1.07294031. 0761386 1.079407 3 
1. 070361001. 07358171. 0208701 
1. 06803651. 0712801 1.0746005 
1. 065932001. 0691988 1.072540 
1. 00401881. 067 3090 1. 0706824 
1. 0622728 1.065 5868 1.06898 70 
1. 060674001. 06401 19 1. 0674390 


1. 59205 4/1. 0025673 f. 0013 
1.05785 241.0612385 1.064194 
1. 0566026 1 0600 1291. 0635 208 
1.055445 31.588799. 0624140 
1.0543713/TI.05 78301. 0613915 


1.0500000: I 
1.5378048 
1.3672085| 
1.2820116 
1.23097 48). 


i 


POO I EE 


I.1970174 
1.1728198 
I.1547218 
1. 140690 
1. 1295045 


O aS 


1. 1 128254 


11064557 
1. 1010239 


1.0.96342215 | 


1.09226 

. 
1.085 5462 
1. 0827450 
1. 0802425 
1.077991 
1.075970 


1. 0741368023 | 


I.0724709 


1. 7095 242. 


1. 0695643 
1. 0682918027 
1.067122 
1.066045 
1.06505 14030 


1. 053372401. 05685 31. 0604434 
1. 05244151. 559485 1.050952 
1. 0515 7241. 5 5 1035. 0587445 
1. 5075901. 543147 f. 579819 
1:04999831-.053577 3 1:0572704 
1.0492841|1.0523868'1.0528868 
I.0486132 I,0522395/1-0522395 
I.0479321|1.0516319 1.05 54016 
1.0473877|1.0510608/1.0548556 
1.0468272[1.0505234 1. 0543431 
1. 04629821. 50173 1. 538615 


1. 0457982 


1.0495 402 1. 05 34086 
1. 0490898 1.05 29823 
1.048664 1. 0525807 
1.04445 34 1. 0482624 1. 05 22020 
1.0447 5 101.0478820 1. 0518447 
1.043669 11.0475 218 1.05 15073 
. 04330641. 04) 1806 1.056 11885 
1. 042961601. 04685711. 0508872 


10641321 
1. 0632804 


1. 0624900033 


1. 0617554034 
1.061071 
1.0004 344 
1.0598397 
1. 0592842038 
1.05 87646039 
1. 0582781 
1.0578222ʃ4ʃ 
1.057 3947 
1.0569933[43 


I1.0566162144 | 
1.05620171]45 | 
; — 


1 


I. 1203888 11 | 


1. 0559282040 


1.05 56142147 
1. 0553184048 
1.05 5039649 


1. 04263371. 0465 502 1.0506021 


1.047707 


THE END. 
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for any number of years 


48 Ceed. 8 read to A 2 5 view. 1 barrel, 1 I 1 gallons, to B I 3 


butts, 1 barrel, 10 gallons. 
8 Anſ. 552960. VV 
7 Anſ. L. 2: : 115. 2 
10 Anſ. 378 acres, 2 roods, 22 poles, 12x ſq. yards, *% 
63 1q. feet. | ET s 1 "of 
8 Anſ. 947827 „ 2 
13 for L. 676: 1 : 3, read L. 676: 19: 3. 
14 Anſ. 573 3 0 . roods, {q- 2 29 - = 
1q. yards. 3 
1 r. 5 N ii e 85 | 
4 Casz VI. Anſ. 61326 


5 1 

3 W 3. Quot. 385 2500. 

2 for 1 r. 1 085 

2 r. 18 X 24 8 

2 Cask II. for 75 r. 75• | 
4 Anſ. L. 730 9: 74. | N 
3 for ſch, r. ſh 1 ES 
s Anſ. L 997 13 : 10 Ster. 5 3 
2 Anſ. L. 42 : 6: 63 colt. eg . 1 
4 Anſ. 1449.275 guilders. | 
2 Anſ. 1754 millr. 473 regs. 3 
3 Anſ. 1246 millr. 298 reas. * 1 * 
4 Anſ. 3743 piaſt. 6 rials, prime call in a Spain. "; 4 


2 for political, r. arbitrated par. = 

as 96975. | | I „ 55 A 

- x AnC 75 4415 | | 1 

2 Anſ. 4445. | 1-4 | 3 

2 for Ai : | $0 
4 Anſ. 7073276. | „ 


Pros. II. for year, r. years. 
2 Anſ. L. 319.97. _— ; £4 
5 for 11.38, r. 11.83. | a „ 
5 for in reverſion, r. and reverſion; | 


2 Anſ. L. 2045: 52 


